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BENZAMIDE DERIVATIVES AS OXYTOCIN AGONISTS AND VASOPRESSIN ANTAGONISTS 



FIELD OF THE INVENTION 

The present invention relates to novel non-peptide oxytocin agonists and 
to pharmaceutical compositions comprising such compounds. The present in- 
vention also relates to the use of ; non-peptide oxytocin agonists for the treat- . 
5 ment of certain physiological disorders, such as erectile dysfunction and pri- 
mary dysmenorrhoea. 

BACKGROUND 

Neurophvseal hormones 
10 The neurophyseal hormones oxytocin (OT) and vasopressin (VP) are 

cyclic nonapeptides secreted by the posterior pituitary gland. The structure of 
oxytocin is shown below. 




Oxytocin - cys/^-Cys-Tyr^ 

15 

Vasopressin differs from oxytocin in that it has phenylalanine at posi- 
tion 3 in place of isbleucine and arginine at position 8 in place of leucine. Both 
hormones are synthesis ed in vivo as larger precursors, neurophysins, which are 
subject to post-translational processing to release the mature peptides. OT and 
20 VP act through a family of heptahelical receptors. Only one OT receptor has so 
far been well characterised, while three VP receptors are known. These are 
designatedthe V ia , V ib and V 2 receptors. 
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The first target organs to be identified for OT were the uterus, where it 
is implicated in the onset and progress of labour, and mammary glands, where 
it is involved in the regulation of milk expression. Other organs also express 
OT receptors, and it is clear that OT has a range of physiological roles that 

5 have not been fully elaborated yet. In particular, it has been suggested that OT 
acting in the CNS is involved in the erectile response in males, and in the regu- 
lation of female sexual arousal. For example, OT is erectogenic when adminis- 
tered i.c.v. to male rats. It also has erectogenic activity when given z.v„ but the 
doses required are up to two orders of magnitude greater, which is consistent 

10 with a central mode of action. 

Vasopressin acts on the blood vessels, where it is a potent vasoconstric- 
tor, and on the kidneys, where it promotes water reuptake leading to an antidiu- 
retic effect. 

15 Oxytocin agonists and antagonists 

A number of peptide analogues of OT are known in the literature. These 
include both agonists and antagonists. OT and its agonists are used, for exam- 
ple, to accelerate labour and to increase uterine muscle tone to control post- 
partum bleeding, and one antagonist, atosiban, has recently been registered as a 
20 treatment for pre-term labour. However, the peptidic nature of these com- 
pounds means that they axe not likely to be bioavailable after oral dosing or to 
cross efficiently into the CNS. In order to get drugs that can be given orally 
and to be able to exploit the central effects of OT, attention has increasingly 
turned to non-peptides. As a result, there are many publications describing 
25 non-peptide OT antagonists in early-stage development. So far, however, there 
have been no reports of non-peptide OT agonists. This is not unexpected, as it 
is generally held that it is easier to find a receptor antagonist than an agonist. 

. So there remains? a need for non-peptide OT receptor agonists.. Such 
compounds should preferably be selective for the OT receptor over the VP re- 
30 ceptors. They could be expected to show therapeutic utility in male and female 
sexual dysfunction, particularly male erectile dysfunction, in promoting labour, 
in controlling post-partum bleeding, in increasing milk let-down as well as a 
number -of other indications . 
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Vasopresin agonists and antagonists ■ 

The Vu receptor is normally acted upon by the endogenous agonist 
ligand, arginine vasopressin (AVP). AVP also acts on the Vib and V 2 receptors. 
It exerts a variety of "biological effects in mammals including regulation of wa- 
5 ter and solute excretion by the kidney. AVP is structurally related to OT. 

The Vu, V^, and V 2 , as well as the OT receptors, are members of 
the super-family of seven transmembrane receptors known as G-protein cou- 
pled receptors. The Vi a receptor mediates phospholipase C activation and in- 
tracellular calcium mobilisation. Localisation of the receptors includes blood 
10 platelets, blood vessels, hepatocytes, brain and uterus-cervix. Thus a V ia an- 
tagonist may have effects on any or all of these tissues. For example, selective 
Vi a antagonists have been cited as having clinical utility in primary dysmenor- 
rhea, pre-term labour, hypertension, Raynauld's disease, brain oedema, mo- 
tion sickness, small cell lung cancer, depression, anxiety, hyponatremia, liver 
15 cirrhosis and congestive heart failure. 

With respect to primary dysmenorrhoea it has been proposed that myo- 
metrial activity is markedly increased in women with primary dysmenorrhoea 
during menstruation. It is proposed that the myometrial ischemia caused by 
increased uterine contractility might "explain the menstrual pain. Furthermore, 
20 on the first day of menstruation, higher plasma concentrations of vasopressin 
have been measured in dysmenorrhoeal women than in controls. 

In healthy women without dysmenorrhoea, intravenous infusion of ly- 
sine-vasopressin resulted in decreased uterine blood flow, increased uterine 
contractility and slight to moderate like-like pain, these effects b.eing inhibited 
25 by a selective human Via receptor antagonist. (Bossmar T; Brouard R; Doberl 
A; Akerlund M, Department of Obstetrics and Gynaecology, University Hospi- 
tal of Lund, Sweden BRITISH JOURNAL OF OBSTETRICS AND GYNAE- 
COLOGY (1997 Apr), 104(4), 471-7.). Also, it is known that vasopressin con- 
tracts human uterine arteries in a dpse-dependent and Vi a -mediated fashion. 
30 The above evidence suggests that a Vi a antagonist would be an appro- 

priate and effective treatment for primary dysmenorrhoea. Further evidence is 
taken from the clinical study carried out on the selective Vi a antagonist . 
SR49059 ("Effect of SR49059, an orally active V u vasopressin receptor an- 
tagonist, in the prevention of dysmenorrhea 11 . Brouard, R.; Bossmar, T.; 
35 Fournie-Lloret, D.; Chassard, D.; Akerlund, M. Sanofi Recherche, Clinical 
Development, Paris, Fr. BJOG (2000), 107(5), 614-619.). It was found that 
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there was a dose-related decrease in pain and a dose-related decrease in the 
amount of additional pain-killer taken compared to patients taking placebo. 



SUMMARY OF THE INVENTION 

The present invention is based on a series of potent and specific OT re- 
ceptor agonists (herein also called OT agonists) and/or VP receptor antagonists 
(herein also called VP antagonists) according to general formula 1: 



r (CH 2 ) a 

X 1 N- ' N ~ r4 
X ~Y (CH 2 ) b 

O 




wherein G 1 is a group according to general formula 2, 3, 4, 5, 6 or 7: 



N 






/ 



A 



N" 



A 11 -A 1 ° 




.14 



,13/ 




Npf. 



15 



wherein: 

10 - A 1 is CH 2 , CH(OH), NH, N-alkyl, O or S; 

- A 2 is CH 2 , CH(OH), C(=0) or NH; 

- A 3 is S, NH, N-alkyl, -CH=CH- or -CH=N-; 

- A 4 and A 5 are each CH or N; 

. - A 6 is CH 2 , NH, N-alkyl or O; 
15 - A 7 and A 11 are C or N; 

- A 8 and A 9 are CH, N, NH, N(CH 2 ) d R 7 or S; 
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- A 10 is -CH=CH-, CH, N, NH, N-(CH 2 ) d -R 7 or S; 

- A 12 and A 13 are N or C and 

- A 14 , A 15 and A 16 are NH, N-CH 3 , S, N or CH, 

provided that not more than one of A 8 , A 9 and A 10 is NH, N-(CH 2 ) d -R 7 or S; 
5 that A 7 and A 11 are not both simultaneously N; that neither A 7 nor A 11 is N if 

one of A 8 , A 9 and A 10 is NH, N-(CH 2 ) d -R 7 or S;; that if A ld is not -CH=CH- 

then one of A 8 , A 9 and A 10 is NH, N-(CH 2 ) d -R 7 or S or one of A 7 and A 11 is N; 

that not more than one of A 14 , A 15 and A 16 is NH, N-CH 3 or S; that A 12 and 

A 13 are not both simultaneously N; that if one of A 14 , A 15 and A 16 is NH, 
1 0 N-CH 3 or S then A 12 and A 13 are both C; and that one of A 14 , A 15 and A 16 is 

NH, N-CH 3 or S or one of A 12 and A 13 is N; 

-XMsOorNH; 

- R 1 , R 2 and R 3 are each H, alkyl, O-alkyl, F, CI or Br; 

- R 4 is H, alkyl, optionally substituted phenyl, pyridyl, thienyl or furyl, or is 
15 -(CH 2 ) e -R 8: 

- R 5 and R 6 are each, independently of each other, alkyl, Ar or -(CH 2 )rAr, 
where Ar is optionally substituted phenyl or thienyl; 

- R 7 and R 8 are each, independently of each other, H, alkyl, optionally substi- 
tuted phenyl, pyridyl, thienyl or furyl, F, OH, O-alkyl, S-alkyl, O-acyl, NH 2 , 

20 • NH-alkyl, N(alkyl) 2 , NH-acyl, N(alkyl)-acyl, C0 2 H, C0 2 -alkyl, CONH 2 , 
CONH-alkyl, CON(alkyl) 2 , CN or CF 3 ; 

- ais 1 or 2, bis 1, 2 or 3, c is 1 or 2, d is 1,2 or 3; e is 1, 2 or 3 and f is 1,2 or 
3. 

According to a first aspect, the present invention relates to novel OT 
25 agonists and/or VP antagonists, and in particular specific antagonists of the Vi a 
receptor, and pharmaceutical^ acceptable salts thereof. 

According to a second aspect, the present invention relates to pharma- 
' ceutical compositions comprising these novel compounds, which compositions 
are useful for the treatment of, inter alia, male erectile dysfunction and primary 
30 dysmenorrhoea. 

According to a third aspect, the present invention relates to the use of 
these novel compounds for the manufacture of a pharmaceutical composition 
for the treatment of erectile dysfunction. 

According to a fourth aspect, the present invention relates to the use of 
35 the compounds in the above mentioned series of potent and specific OT recep- 
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tor agonists and/or VP receptor antagonists for the manufacture of a pharma- 
ceutical composition for treatment of dysmenorrhoea. 

According to further aspects, the present invention relates to the use of 
the above mentioned compounds and compositions in therapy and to therapeu- 
5 tic methods wherein the above mentioned compounds and compositions are 
used. 

DETAILED DESCRIPTION OF THE INVENTION 

Thus, according to the first aspect, the present invention relates to novel 
10 specific OT agonists and/or novel specific V ia antagonists. These compounds 
are benzyl carbamates and ureas having the general formula 1: 




r (C x H 2 ) a . 
' N-R 4 



o 
1 

In this general formula the substituents R 1 , R 2 and R 3 are, independently of 
each other, selected from hydrogen (H), alkyl groups, alkoxy (O-alkyl) groups, 
and the halogens fluorine (F), chlorine (CI) and bromine (Br). Preferably, at 
15 least one of R 1 , R 2 and R 3 is H and at least one is not H. More preferably, two 
of R 1 , R 2 and R 3 are H, and the other is an alkyl group, an O-alkyl group or a 
halogen. 

The linking group X 1 is selected from oxygen (O) andunsubstituted ni- 
trogen (NH). Preferably, X 1 is NH. 
20 The integer a may be 1 or 2, and the integer b may be 1 , 2 or 3 . Prefera- 

bly a is 1 and b is 2 such that this ring is a piperazine. 

The substituent R 4 is selected from H, alkyl groups, alkenyl groups, al- 
kynyl groups, optionally substituted phenyl, optionally substituted tbienyl, op- 
tionally substituted furyl, optionally substituted pyridyl, , pyrrolyl, pyrazolyl, 
25 imidazolyl, oxazolyl, isoxazolyl, thiazolyl and isothiazolyl groups, a group - 
(CH 2 )eR 8 , wherein e is 1, 2, 3 or 4, -CH 2 -CH==CH-CH 2 -R 8 , -CH 2 -C=C-CH 2 -R 8 , 
-(CH 2 ) g -CH(OH)-(CH 2 )i x -R 8 , wherein g and h are, independently of each other, 
1 or 2, -(CH 2 )i-0-(CH 2 )j-R 8 wherein i and j are, independently of each other, 1 
or 2, and 
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CH 2 ^ — R 8 

wherein R 8 is selected from H, F, CF 3 , alkyl groups, alkenyl groups, alkynyl 
groups, acyl groups, O-alkyl groups, S-alkyl groups, O-acyl groups, hydroxy- 
alkyl groups, amino groups such as NH 2 , NH-alkyl, N(alkyl) 2 , 1-pyrrolidinyl, 

5 1-piperidinyl and 4-morpholinyl, NH-acyl, N(alkyl)-acyl, C0 2 H, C0 2 -alkyl, 
CONH 2 , CONH-alkyl, CON(alkyl) 2 , CN and optionally substituted phenyl, 
optionally substituted pyridyl, optionally substituted thienyl, optionally substi- 
tuted furyl, optionally substituted pyrrolyl, optionally substituted pyrazolyl, 
optionally substituted imidazolyl, optionally substituted oxazolyl, optionally 

10 substituted isoxazolyl, optionally substituted thiazolyl and optionally substi- 
tuted isothiazolyl groups. Suitable optional substituents for the phenyl, pyridyl, 
thienyl, furyl, pyrrolyl, pyrazolyl, imidazolyl, oxazolyl, isoxazolyl, thiazolyl 
and isothiazolyl groups in R 4 and R 8 include F, CI, Br, CF 3 , alkyl groups, OH, 
O-alkyl groups, hydroxyalkyl groups, amino groups such as NH 2 , NH-alkyl 

15 andN(alkyl) 2 , NH-acyl, N(alkyl)-acyl, C0 2 H, C0 2 -alkyl,CONH 2 , CONH- 
alkyl, CON(alkyl) 2 , oxadiazolyl, thiadiazolyl, CN and N0 2 . The phenyl, 
pyridyl, thienyl furyl, pyrrolyl, pyrazolyl, imidazolyl, oxazolyl, isoxazolyl, thi- 
azolyl or isothiazolyl group may have up to three such substituents which may 
be the same or different. 

20 The group G 1 is a ^substituted nitrogen such that the C(=0)-G 1 bond is 

an amide bond. G 1 is selected from an acyclic group according to general for- 
mula 2, a fused bicyclic group according to general formulae 3, 4 and 5, and a 
fused tricyclic group according to general formulae 6 and 7. 




2 3 4 5 




6 7 
In general formula 2, R 5 and R 6 are, independently of each other, se- 
lected from alkyl, Ar and -(CH 2 )f-Ar, wherein f is 1, 2 or 3 and Ar is selected 
from optionally substituted thienyl and optionally substituted phenyl. Suitable 
substituents for the phenyl group are alkyl groups, OH, alkoxy groups, halo- 
5 gens, NH 2 , NH-alkyl and N(alkyl) 2 . The phenyl group may be substituted with 
up to three such substituents which maybe the same or different. 

In general formula 3, A 1 is selected from CH 2 , CH(OH), NH, N-alkyl, 
O and S. A 2 is selected from CH 2 , CH(OH), C(=0) and NH, and c is 1 or 2, 
preferably 2: It is preferred that when A 2 is NH then A 1 is CH 2 . It is also pre- 
10 ferred that when A 2 is C(=0) then A 1 is NH or N-alkyl. 

In general formulae 3, 6 and 7, A 3 is. selected from S, NH, N-alkyl, 
-CH=CH- and -CH=N- and A 4 , and A 5 are each, independently of each other, 
selected from CH andN. In a preferred embodiment, A 3 is S and A 4 and A 5 are 
both CH, so as to form a thiophene ring. In another preferred embodiment, A 
1 5 is -CH=CH- and A 4 and A 5 are both CH, so as to form a benzene ring. In an- 
other preferred embodiment, A 3 is -CH=N- and A 4 and A 5 are both CH, so as 
to form a pyridine ring. In another preferred embodiment, A 3 is -CH=CH-, A 4 
is CH and A 5 is N, again so as to form a pyridine ring. 

In general formulae 4 and 6, A 6 is selected from CH 2 , NH, N-alkyl and 
20 O, A 7 and A 11 are, independently of each other, selected from C and N, A 8 and 
A 9 are, independently of each other, selected from CH, N, NH, N-CCH^d-R 7 
and S, and A 10 is selected from -CH=CH-, CH, N, NH, N-(CH 2 ) d -R 7 and S, 
wherein d is 1, 2 or 3 and R 7 is selected from H, F, CF 3 , alkyl groups, OH, O- 
alkyl groups, S-alkyl groups, O-acyl groups, amino groups such as NH 2 , NH- 
25 alkyl and N(alkyl) 2 , NH-acyl, N(alkyl)-acyl, C0 2 H, C0 2 -alkyl, CONH 2 , 

CONH-alkyl, CON(alkyl) 2 , CN and optionally substituted phenyl groups. Suit- 
able optional substituents for the phenyl groups in R 7 include F, CI, Br, CF 3 , 
alkyl - groups, O-alkyl groups, amino groups such as NH 2 , NH-alkyl and 
N(alkyl) 2 , NH-acyl, N(alkyl)-acyl, C0 2 H, C0 2 -alkyl, CONH 2 , CONH-alkyi, 
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CON(aIkyl) 2 , CN and N0 2 . The phenyl group may have up to three such sub- 
stituents which may be the same or different. 

The ring constituted by A 7 , A 8 , A 9 , A 10 and A 11 is aromatic, and accord- 
ingly the groups must satisfy certain requirements. When A 10 is -CH=CH- the 

5 ring is a six-membered ring. As such, it can only comprise atoms of the type 
-C(R)= and -N=. Hence A 7 and A 11 must both be C and A 8 and A 9 must be 
either CH or N. When A 10 is not -CH=CH- then ihe ring is a five-membered. 
ring. In this case one, and only one, of the atoms in the ring must be S or a 
trigonal nitrogen. In this context, a "trigonal nitrogen" is a nitrogen atom 

10 linked covalently to three different atoms. Two of these atoms are the immedi- 
ate neighbours to the nitrogen atom in the five-membered ring. The third is a 
hydrogen, carbon or other atom linked to the five-membered ring. Thus it fol- 
lows that, when A 10 is not -CH=CH- then one (and only one) of A 7 , A 8 , A 9 , 
A 10 and A 11 must be S or a trigonal nitrogen. Hence the selection of A , A , A , 

15 A 10 and A 11 is subject to the following restrictions. 

1) If A 10 is not -CH=CH- then one of A 8 , A 9 and A 10 is NH, N-(CH 2 )d-R 7 
or S or one of A 7 and A 11 is N. 

2) Not more than one of A 8 , A 9 and A 10 may be NH, N-(CH 2 ) d -R 7 or S. 

3) A 7 and A 1 1 may not both simultaneously be N. 

20 4) Neither A 7 nor A 11 may be N if one of A 8 , A 9 and A 10 is NH, N(CH 2 ) d R 7 
orS 

In a preferred embodiment, A 6 is NH. In another preferred embodiment, 
A 8 is NH or N-(CH 2 ) d -R 7 . In an even more preferred embodiment, A 8 is NH 
or N-(CH 2 ) d -R 7 , and A 9 is N and A 10 is CH. 

25 In general formulae 5 and 7, A 12 and A 13 are selected from N and C and 

A 14 , A 15 and A 16 are selected from NH, N-CH 3 , S, N and CH. Again, these 
atoms constitute an aromatic five-membered ring and so there must be one, and 
only one, S or trigonal nitrogen. Hence the selection of A 12 , A 13 , A 14 , A 15 and. 
A 16 is subject to the following restrictions. 

30 1) One of A 14 , A 15 and A 16 is NH, N-CH 3 or S or one of A 12 and A 13 is N. 

2) Not more than one of A 14 , A 15 and A 16 is NH, N-CH 3 or S. 

3) A 12 and A 13 may not both simultaneously be N. 

4) If one of A 14 , A 15 and A 16 is NH, N-CH 3 or S then A 12 and A 13 are both C 
As used herein, the term "alkyl" or "alkyl group" is intended to designate 

35 • lower alkyl groups, i.e. saturated hydrocarbon groups of between one and six 
carbon atoms, including linear, branched and cyclic alkyl groups. Examples of 
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"atkyl" include, but are not limited to: Ci - methyl, C 2 - ethyl, C 3 - propyl, iso- 
propyl, cyclopropyl, C 4 - n-butyl, sec-butyl, isobutyl, tert-butyl, cyclobutyl, 
cyclopropylmethyl, methylcyclopropyl, C 5 -n-pentyl, neopentyl, cyelopro- 
pylethyl, dimethylcyclopropyl, and C 6 - n-hexyl, cyclohexyl, bicy- 
5 clo[3.1.0]hexyl. 

The term "alkenyl" or "alkenyl group" denotes a lower alkenyl group, 
i.e. a mono-unsaturated hydrocarbon group of between two and six carbon at- 
oms, including linear, branched and cyclic alkenyl groups.' Examples of "al- 
kenyl" include, but are not limited to: Ci - vinyl, C 3 - allyl, 1-methylvinyl, 1- 

10 propenyl, C 4 - but-3-enyl, but-2-enyl, methallyl. 

The term "alkynyl" or "alkynyl group" denotes a lower alkynyl group, 
i.e. an unsaturated hydrocarbon group of between two and six carbon atoms 
which includes a carbon-carbon triple bond, including linear, branched and 
cyclic alkynyl groups. Examples of "alkynyl" include, but are not limited to: 

15 C% - ethynyl, C 3 - propargyl, 1-propynyl. 

• The term "hydroxyalkyl" denotes an alkyl group as defined above in 
which one or more of the hydrogen atoms are replaced by hydroxyl groups 
(OH). In general, not more than one hydroxyl group will be attached to any 
particular carbon atom within the hydroxalkyl group. Examples of hydroxyal- 

20 kyl groups include, but are not limited to: hydroxymethyl (HOCH 2 ), 1- 
hydroxyethyl (GH 3 CH(OH)), 2-hydroxyethyl (HOCH 2 CH 2 ), 1,2- 
dihydroxyethyl (HOCH 2 CH(OH)) 4-hydroxy-2-pentyl 
(CH 3 CH(OH)CH 2 CH(CH 3 )), and 4-hydroxycyclohexyl. 

The term "acyl" denotes a group R-C(=0), where R is H, a saturated or 

25 unsaturated hydrocarbon moiety of up to seven carbon atoms or a pyridyl or 
thienyl group. Examples of acyl groups include, but are not limited to: formyl, 
acetyl, pivaloyl, benzoyl andnicotinoyl. 

The compounds according to the present invention generally contain a 
basic nitrogen atom and so are capable of forming addition salts with protic 

30 acids such as hydrochloric acid, sulphuric acid, phosphoric acid, acetic acid, 
trifluoroacetic acid, benzoic acid, maleic acid, citric acid, fumaric acid, 
methanesulphonic acid and the like. The compounds of the present invention 
may also contain an acidic group, such as a carboxylic acid group at R7 or R8 
These compounds may exist as inner salts (zwitterions) or as salts such as so- 

35 drum, potassium, magnesium, calcium or tetra-alkylammonium salts. To the 
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extent that such salts are pharmaceutical^ acceptable, they are included within 
the scope of the present invention. 

The compounds according to the present invention may have one or 
more stereogenic centres ("asymmetric carbon atoms") and so may exhibit op- 

5 tical isomerism. The scope of the present invention includes all epimSrs, enan- 
tiomers and diastereomers of compounds according to general formula 1, in- 
cluding single isomers, mixtures and racemates. 

Particularly preferred embodiments within the present invention are 
those compounds that combine two' or more of the preferred features described 

10 above. 

One such particularly preferred embodiment is a urea according to gen- 
eral formula 8. 




8 

In general formula 8, R 1 , R 2 , R 3 , R 4 and G 1 are as previously defined. 

Another particularly preferred embodiment is a compound according to 
15 general formula 9, which corresponds to a compound according to general 
formula 1 in which G 1 is a group according to general formula 6 wherein A 4 , 
A 5 and A 10 are all CH, A 6 is NH, A 7 and A u are both C, A 8 is N(CH 2 ) d R 7 and 
A 9 is N. 



(CH 2 ) d -R 7 
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In general formula 9, R 1 , R 2 , R 3 , R 4 , R 7 , A 3 , X 1 , a, b and d are as previously 
defined. 

A most preferred embodiment is a compound according to general for- 
mula 10. 



(CH 2 ) d -R 7 




10 

5 In general formula 10, R 1 , R 2 , R 3 , R 4 , R 7 , A 3 and d are as previously defined. 
Individual preferred compounds within the invention include: 
4-(3,3-Dimetiiyl-butyl)-piperazine-l-carboxylic acid 2-methyl-.4-(3- 
memyl-4,10-dmydro-3H-23,4,94etmaza-benzo[fjazulene-9-carbonyl)- 

benzylamide; 

10 4-(2-Cyclopropyl-ethyl)-piperazine-l-carboxylic acid 2-methyl-4-(3- 

memyl-4,10-dmydro-3H-2,3,4 > 9-tetraaza-benzo[flazulene-9-carbonyl)- 

benzylamide; 

4-Cyclopropylmemyl-piperazine-l-carboxylic acid 3-methyl-4-(3- 
memyl-4,10-dmydro-3H-2,3,4,9-tetraaza-benzo[fJazulene-9-carbonyl)- 

15 ben2ylamide; 

4-Cyclopropylmeibyl-piperazine-l-carboxylic acid 3-fluoro-4-(3- 
memyl-4;10-dmy(ko-3H-2,3 J 4,9-tetraaza-benzo[f]a2ailene-9-carbonyl)- 

benzylamide; 

4-(2-Hydroxymemyl-cyclopropylmemyl)-pipera2ine-l-carboxyHcacid- 
20 2-methyl-4<3-metliyl-4 > 10-dmydro-3H-2,3A9-tetraaza-benzo[fjazulene-9- 

carbonyl)-benzylamide; 

4-(3-Methyl-butyl)-piperazine-l-carboxylic acid 2-methyl-4-(3 -methyl 

4,10-dihydroOH-2,3,4,9-tetraaza^ 
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4-Cyclopentylme1hyl-piperazine-l-carboxylic acid 2-methyl-4-(3- 
methyl-4, 1 0-dihydro-3H-2,3 ,4,9-tetraaza-benzo[f]azuleiie-9-cafbonyl)- 
benzylamide; 

4-Cycloliexylmethyl-pipera2ine-l-carboxylic acid 2-metbyl-4-(3- 
5 methyl-4, 10-dihydro-3H-2,3 > 4,9-tetraaza-benzo[f]a2xilene-9-carbon.yl)- 
besnzylamide; 

4-Cyclopropylmethyl-piperazine-l-carboxylic acid 3-cbloro-4-(3- 
melbyl^^O-dihydro-SH^^^^-tetraaza-benzotflazulene^-carboiiyl)^ 
benzylamide; 

10 4-Cyclobu1ylmethyl-piperazine-l-'carboxylic acid 3-cbloro-4-(3-methyl- 

440-dihydro^H-2,3,4 J 9-tetraaza-benzo[f3a2wlene-9-caxbonyl)-benzylaaiiide; 

. 4-C^clobuty]metbyl-pipera2dne-l-carboxylic acid 2-methyl-4-(3- 
methyl-4, 1 0-dibydro-SH^jS^^-tetraaza-benzotflazulene-SI-carbonyl)- 
benzylamide; 

15 4-(2-Cyclopropyl-ethyl)-piperazine-l-carboxylic acid 3-methyl-4-(3- 

methyl-4^0-dihydxo-3Hr2,3/ ) 9-tetraaza-beiizo[jqazuleiie-9-carboiiyl)- 
benzylamide; 

4-Pentyl-piperazine-l-carboxylic acid 2-methyl-4-(3 -methyl-4, 10- 
dmydro-3H-23,4,9-tetraaza-benzo[f]azulene-9-carbonyl)-ben2ylamide; 
20 4-Hexyl-piperazme-l -carboxylic acid 2-memyl-4-(3-methyl-4, 1 0- 

dibydro-3H-2,3,4,9-tetraaza-beii2»[f]a2ailene-9-carbonyl)-ben2ylai^ 

(R)-4-(2-Methyl-butyl)-piperazi]ie-l -carboxylic acid 2-metbyl-4-(3- 
methyl-4,10-dihydro-3H-2,3,4,9-tetraaza-benzo[f]azulene-9-carbonyl)- 
benzylamide; 

25 4-(2-Ethyl-butyl)-piperazine-l -carboxylic acid 2- ! -methyl-4-(3-methyl- 

440-dihydro-3H-2,3,4,9-tetraaza-benzo[f]azidene-9-carbonyl)-beix2ylar^ 

4-(2-Mefhyl-but-2-enyl)-piperazine-l-carboxylic acid 2-methyl-4-(3- 
me1byl-4,l0-d&ydro-3H-2 J 3,4,9-tetraaza-benzo[i]az\ilene-9-c^ 
benzylamide; 

30 4-Cyclobutylmemyl-piperazine-l-carboxylic acid 3-methyl-4-(3- 

memyl-4 > 10-dmydro-3H-2 J 3,4,9-tetraaza-benzo[t]azulene-9-Carbonyl)- 
benzylamide; 

4-Cyclobutylmethyl-piperazine-l-carboxylic acid 3-fluoro-4-(3-meihyl- 
4,10-dftydro-3H-2,3,4,9-tetraaza-berizo[i]azid^^ 
35 4-Cyclobutylmethyl-piperazine-l-carboxylic acid 2-fluoro-4-(3-methyl- 

4 > 10-dmydro-3H-2,3,4,9-tetraaza-benzoH 
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4-C^clopropylmethyl-pipera2me-l-carboxylic acid 2-fluoro-4-(3- 
methyl-4, 1 0-dihydro-3H-2,3,4,9-tetraaza 
benzylamide; 

4-Cyclobutylmethyl-piperazine-l-carboxylic acid 4~(3-methyl-4,10- 
5 ' dihydro-3H-2,3,4,9-tetraaza-benzo[^ 

4-Cyclopropylmethyl-piperazhie-l-carboxylic acid 2-ethyl-4-(3-methyl- 
4,10-dihydro-3H-2,3,4,9-tetraaza-b^ 

4-Cyclobutylmethyl-piperazine-l-carboxylic acid 2-cHoro-4-(3-methyl- 
4,10-dihydro-3H-2,3,4,9-teta^ 
10 4-Cyclopropylmethyl-pipera2dne-l-carboxylic acid 2-chloro-4-(3- 

methyl-4,10-dihydro-3H-2,3,4,9-t^^ 
benzylamide; and 

4-Cyclobutylmethyl-piperazine-l-carboxylic acid 3-methoxy-4~(3- 
methyl-4, 1 0-dihycko~3H^ 
15 benzylamide. 

Other individual preferred compounds, especially for treatment of pri- 
mary dysmenoirhoea, and also for treatment of pre-term labour, Raynauld's 
disease,, brain oedema, motion sickness, small cell lung cancer, depression, 
anxiety, hyponatremia, liver cirrhosis or congestive heart failure, within the 
20 invention include: 

4-Cyclopropylmethyl-piperazine-l-carboxylic acid 2-methyl-4-(3- 
methyl-4, 1 0-dihydxo-3H^ 
benzylamide; and 

4-(3-Methylsulfanyl-propyl)-piperazine-l-carboxylic acid 2-methyl-4- 
25 (3-methyl-4,10-dihydro^ 
benzylamide. 

These individually preferred compounds have several advantages over 
existing entities. They are selective for the Vi a receptor over oilier AVP recep- 
tors. Thus they are potentially safer and more effective than existing non- 
30 selective entities; Existing Vi a selective entities have been suspended during 
development due to issues such as safety. Furthermore, they are non-peptidic 
small molecules. It is well known that sucb compounds have significantly more 
potential to be orally active than peptides. As such .they offer more conven- 
ience and better patient compliance than peptidic entities. 
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The compounds of the present invention can be prepared by standard 
chemical manipulations. In general, compounds according to general formula 1 
can be considered to consist of three component parts: 
• Component C 1 corresponding to G 1 
5 • Component C 2 corresponding to ike substituted benzoyl unit 
. Component C 3 corresponding to tbe saturated heterocycle 



10 



Component C 1 




Component C 3 



r (CH 2 ) a 

x 1 / n ' N ^R 4 

/n (CHz)b 



Component C 2 



Intermediates corresponding to these components are prepared and then 
assembled to give the final product. These three components axe: 
(i) for C 1 , a secondary amine 



(ii) for C 2 , a substituted benzoic acid 




X-H 



(iii) for C 3 , a monosubstituted saturated p"(9^2)a 
heterocycle HN V ' N ?~ R 

It will be recognised that the substituted benzoic'acid that serves for C 2 
has two functional groups, one of which will need temporary protection during 
the assembly of the final compound. The principles of functional group protec- 
tion are well known in the art and are described in, for example, J.F.W. 
15' McOmie, Protective Groups in Organic Chemistry 5 ', Plenum Press, 1973; 

T.W. Greene and P.G.M. Wuts, "Protective Groups in Organic Synthesis", 2 nd 
edition, John Wiley, 1991; and P J. Kocienski, Protecting groups", Georg 
Thieme Verlag, 1994. The carboxylic acid group will usually be protected as 



WO 2004/072083 




•2004/001304 



an ester, such as the methyl, benzyl or tert-butyl ester. The primary amine of 
the benzoic acid (when X 1 = NH) will usually be protected as a carbamate de- 
rivative such as the fert-butyl carbamate (BOC derivative), the benzyl car- 
bamate (CBZ or more simply Z derivative) or the 9-fluorenylmethyl carbamate 

5 (Fmoc derivative). When X 1 = O the resulting alcohol function will usually be 
protected as an ester such as an acetate, or an ether such as a methoxymethyl, 
tetrahydropyranyl or trialkylsilyl ether. Other functional groups may require 
protection. For example, the group G 1 may include one or more primary or 
secondary amino groups which may need protection. In the following general 

1 0 description of the synthetic methodology it will be assumed that such protec- 
tion is used when necessary. 

(i) Preparation of secondary amine for C 1 

Acyclic secondary amines corresponding to HNR 5 R 5 are well known. Man; 
15 are items of commerce. Those that are not may be prepared according to pub- 
lished methods or by simple modification of such methods. Some particularly 
useful methods are listed below. 



a) Alkylation 



5 



,6 




,6 




(This method is only applicable in cases where further alkylation can be 
avoided.) 



Reductive amination 




(where R a GHR* corresponds to R 6 ) 



Amide reduction 
O 
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(where R ft CH 2 corresponds to R 6 ) 

The starting amide can itself be prepared using well known methods. 
O 



O N=C-R a 

J 70 




R- — NH 2 



Secondary amines corresponding to C 



where G 11 is a group according to 



general formulae 3 - 7 are generally not commercially available. They can be 
prepared according to published methods, or by obvious modifications of such 
methods. Particularly useful methods are described in: Aranapakam et al, Bio- 
org. Med. Chem. Lett. 1993, 1733; Artico et al, Farmaco. Ed. Sci. 24, 1969, 
10 276; Artico et al, Farmaco. Ed. Sci. 32, 1977, 339; Chakrabarti et al,J. Med. 
Chem. 23, 1980, 878; Chakrabarti etal, J. Med. Chem. 23, 1980, 884; Chak- 
rabarti et al, J. Med. Chem. 32, 1989, 2573; Chimirri et al, Heterocycles 36, 
1993, 601; Grunewald et al, J. Med. Chem. 39, 1996, 3539; Klunder et al, J. 
Med. Chem. 35, 1992, 1887; Lieg6ois etal, J. Med. Chem. 37, 1994, 519; 
15 Olagbemho et al, J. Het. Chem. 19, 1982, 1501; Wright et al, J. Med. Chem. 
23, 1980, 462; Yamamoto et al, Tet. Lett. 24, 1983, 4711; and International 
patent application, publication number WO99/06403. 

(ii) Preparation of substituted benz oic acid for C 2 
20 Substituted benzoic acids corresponding to C 2 are not generally items of 
commerce, but they can be prepared using published methods or obvious varia- 
tions of such methods. The main challenge is generally the elaboration of the - 
CKk^H functionality at the 4-position. Some useful transformations are listed 



below. 




(Hi) Preparation of heterocycle derivative for C* 
1 0 Certain heterocycles corresponding to C 3 , particularly iV-aryl piperazines, 
are items of commerce. Other heterocycles can be prepared according to the 
methods described in the literature. Useful transformations include the follow- 
ing. 

a) Alkylation or reductive alkylation 

R A CH 2 CI 

PG-N NH pg-N. .N^/ R 

( )b R A CHO / ( \ 



15 



NaBH 3 CN 

(where PG is a protecting group and R A CH2 is R 4 ) 
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b) Acylation/reduction 

pG ^N NH *~ PG ^N N 

Ob 2. LiAlH. O b 



c) Reduction 



PG-N x )=Q 



pG ^N N^ R 4 



Ob-^ , LiAlH 4 r ° Ob 



R 4 



With the three components, suitably protected if necessary, in hand, the 
assembly of the final compound requires the formation of two bonds: between 
C 1 and C 2 , and between C 2 and C 3 . These bond-forming steps may be taken in 
10 either order. Thus, the following sequences can be proposed: 

C 1 + C 2 C^C 2 C^C 3 
Cf + C 3 ->C?C 3 --»C 1 C 2 C 3 

15 (i) Formation of d-d* bond 

The bond between C l and C 2 is a simple amide bond. The chemistry for 
making such bonds from a carboxylic acid and a secondary amine is well 
known in the art of organic synthesis, and particularly in the field of peptide 
synthesis. The carboxylic acid may be converted into a more reactive species 

20 such as an acid chloride (using, for example oxalyl chloride or thionyl chlo- 
ride) or a mixed anhydride (using isobutyl chloroformate). This reactive spe- 
cies is then added to the secondary amine in a suitable solvent, generally an 
aprotic solvent such as dichloromethane or dimethylformamide, in the presence 
of a base such as triemylamine or 4-dimemylaminopyridine, and the reaction is 

25 allowed to proceed at a. temperature between -20°C and the boiling point of the 
solvent. The choice of temperature and the time allowed for the reaction will 
depend on the reactivity of the two components. 

Alternatively, the carboxylic acid and the secondary amine may be 
mixed in a suitable solvent as above, optionally in the presence of a base, and a 

30 condensing agent added. Suitable condensing agents include carbodiimides, 
suchasdUcyclohexylcarbodiimide(DCC)andN-ethyl-N'- 
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dimelhylairm (EDC, also WSCD for water-soluble car- 

bodiimide), phosphorus reagents such as (benzotriazoM-yloxy)- 
tris(dimethylamin^^ (B° p )> (benzotriazol- 

l-yloxy)tripyrrohdinophospho^ (PyBOP®) andbro- 

5 motripyrrolidinophosphoiiium hexafluorophosphate (PyBroP®), and ureas such 
as 0-(benzotriazol-l-yl)-N,N,N^N -tetramethyluroni^ hexafluorophosphate 
(HBTU). 

(ii) Formation of C?-C? bond 

10 The bond between C 2 and C 3 is a carbamate (when X 1 = O) or a urea 

(when X 1 = !NH). The first step in the formation of this bond is generally to 
react the heterocycle derivative with phosgene or a phosgene equivalent such 
as trichloromethyl chloroformate, bis(trichloromethyl)carbonate or carbonyl- 
diimidazole. Again, an aprotic solvent and a tertiary amine base will generally 

15 be used. The intermediate formed in this step is usually not isolated. The alco- 
hol (X 1 = O) or amine (X 1 = NH) is added and the reaction is allowed to con- 
tinue, directly forming the carbamate or urea. As an alternative, when X 1 = NH 
the reactive intermediate may be formed by the reaction of C 2 with the phos- 
gene equivalent and the amine added in the second part of the synthesis. 

20 The compounds according to the present invention are useful in human 

and animal therapy. 

As stated above, the second, third and fourth aspect of the present inven- 
tion relates to pharmaceutical compositions comprising the above described 
compounds and to the manufacture of pharmaceutical compositions using, the 

25 above described compounds. In such pharmaceutical compositions, the above 
described compounds constitutes a pharmaceutically active ingredient. It may 
be the sole active ingredient, or it may be combined by at least one other active 
ingredient or agent Preferably the pharmaceutical composition includes no 
additional active agents. Normally, the pharmaceutical compositions according 

30 to the invention, used according to the invention or produced according, to the 
invention also comprise other substances, such as an inert vehicle, or pharma- 
ceutical acceptable adjuvants, carriers, preservatives etc., which are well 
known to persons skilled in the art. 

The pharmaceutical composition according to the present invention may 
35 be presented in any form that is known in the art. For example, the formulation 
may be presented as a tablet, capsule, powder, suppository, cream, solution or 
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suspension, or in a more complex form such as an adhesive patch. The formu- 
lation will generally include one or more excipients, such as diluents, bulking 
agents, binding agents, dispersants, solvents, preservatives, flavouring agents 
and the like. Where the formulation is presented as a tablet or capsule the ex- 
5 cipients may optionally include one or more agents to control the release of the 
active species, such as a coating of a polymer that is insoluble at low pH but 
soluble at neutral or high pH. Such a coating (known as an "enteric coating") 
prevents the release of the active agent in the stomach but allows its release in 
the intestines. 

10 The compounds according to the present invention are useful for treat- 

ment of several diseases, disorders or conditions. The term "treatment" used 
herein relates to both treatment in order to cure or alleviate a disease, disorder 
or a condition, and to treatment in order to prevent the development of a dis- 
ease, disorder or a condition. The treatment may either be performed in an 

15 acute or in a chronic way. The human or animal to be treated, i.e. the patient, 
may be any human or non-human mammal in need of treatment according to 
the invention. 

The novel compounds of the present invention are potent and selective 
OT agonists and/or V ia receptor antagonists and so they and pharmaceutical 
20 compositions comprising them are useful in the treatment of treatment of con- 
ditions for which inadequate oxytocin-like activity is implicated in the patho- 
physiology and in the treatment of conditions in which inappropriate vaso- 
yressin-like activity is implicated in the pathophysiology. Conditions for which 
inadequate oxytocin-like activity is implicated in the pathophysiology include, 

25- but are not limited to: sexual disorders such as male erectile dysfunction, 
ejaculatory disorders and female sexual dysfunction, cancer of the prostate, 
breast, ovary and bones, osteoporosis, benign prostatic hyperplasia, post- 
partum bleeding, and depression. Conditions in which inappropriate vaso- 
pressin-like activity is implicated in the pathophysiology include disorders af- 

30. fecting blood platelets, blood vessels, hepatocytes, brain and uterus-cervix. The 
novel Via receptor antagonist and/or pharmaceutical compositions comprising 
them are suitable for treatment of primary dysmenorrhea, pre-term labour, 
hypertension, Raynauld's disease, brain oedema, motion sickness, small cell 
lung cancer, depression, anxiety, hyponatremia, liver, cirrhosis and congestive 

35 heart failure.. In a preferred embodiment, the compounds or pharmaceutical 
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compositions according to the invention are used for treatment of primary 
dysmenoirhoea. 

Further aspects of the invention relates to methods for treatment of the 
above mentioned diseases, disorders or conditions, and preferably a method for 

5 treatment of primary dysmenoirhoea. According to the method according to 
the invention a therapeutically effective amount of the compound, or of the 
pharmaceutical composition, described above is administered to a patient in 
need of this treatment. 

The term "therapeutically effective amount" relates to an amount that 

10 will lead to flae desired therapeutical effect. The therapeutically effective 

amount will be determined by the attending physician talcing into consideration 
all appropriate factors. Generally a single dose will comprise between 0.1 mg 
and 1000 mg, preferably between 1 mg and 250 mg, of the active compound 
according to the invention. The dose may be given on a single occasion or re- 

1 5 peatedly. When given repeatedly, it may be given at regular intervals, such as 
once, twice or three times daily, or on demand, according to the condition be- 
ing treated. 

When used as therapeutic agents, the compositions of the present inven- 
tion may be administered by any appropriate route that is known in the art. For 
20 example, they may be administered by the oral, buccal, sublingual, rectal, in- 
travaginal, nasal, pulmonary or transdermal routes. Alternatively, they may be 
given by injection, including intravenous, subcutaneous and intramuscular in- 
jection. 

For long-term treatment an alternative to repeated dosing may be the 
25 administration of a depot dose. For this method of ackmxristration the active 

agent is generally introduced into a matrix of biodegradable polymer, such as a 
copolymer of lactic and glycolic acids, and the formulation is given either sub- 
. cutaneous (s.c.) or intramuscularly (i.m.) so as to form a deposit from which 
the active agent is released as the polymer degrades. 
30 In order to decide whether or not a compound having general formula I 

is a selective Vi a antagonist the compound may be assayed to determine its 
ability to inhibit the cellular consequences of AVP stimulation on intact cells. 
In the assay, the compounds cause significant inhibition of cellular activation 
at concentrations of 30jjM or less. Preferred compounds cause significant inhi- 
35 bition at concentrations of 300 nM or less. 
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The present invention is further illustrated in the following examples, 
which are intended to demonstrate the application of the invention but not to 
limit the scope thereof. 



5 EXAMPXES 



The following abbreviations are used: 


Bu 


butyl - alkyl residues may be further denoted as n (normal, i.e. un- 




brancbed), i (iso) and t (tertiary) 


DIEA 


N^-diisopropylemylarnine 


DMF 


dimemylformamide 


Et 


ethyl 


EtOAc 


ethyl acetate 


HOBt 


1 -bydrbxybenzotriazole 


HPLC 


high pressure liquid chromatography - 


h 


hour(s) 


Me 


methyl 


MS 


mass spectrum 


NMR 


nuclear magnetic resonance spectrum - NMR spectra were recorded 




in CDC1 3 unless otherwise indicated 


OVA 


ornithine vasotocin analogue 


pet. 


petroleum ether boiling in the range 60-80°C 


ether 




Ph 


phenyl 


Pn 


pentyl 


Pr 


propyl 


THF 


tetrahydrofuran 


WSCD 


water-soluble carbodiimide (7^-e1hyl-iV , <3-dime1hylaminopropyl)- 




carbodihnide hydrochloride 



Examples 1-13 describe the synthesis of intermediates. Compounds accord- 
10 ing to the present invention are described in Examples 14-149. Example 150 
describes how compounds can be assayed based on their ability to inhibit the 
cellular consequences of AVP stimulation on intact cells. Example 151 de- 
scribes tablets for oral administration comprising a compound according to the 
invention. 
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Example 1 

l-Benzyl-4,10-rdihydropyrazolo[5,4-6][l,5]benzodiazepine 



OEt 





NHNH, 



OEt 





OEt. 



OEt 




10 



1A: Ethyl 5-amino-l-benzylpyra2;ole-4-carboxylate 

Benzylhydraziiie dihydrochloride (4.29 g, 22 mmol) was added to a so- 
lution of ethyl (embxymethylene)cyanoacetate (3.38 g, 20 mmol) and triethyl- 
amine (6.15 ml, 44 mmol, 2 eq) in ethanol (40 ml) and the mixture was heated 
at reflux for 18h. The solvent was removed in vacuo and the residue was puri- 
fied by flash chromatography on silica gel (eluant 60% pet. ether/40% ethyl 
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acetate) to yield a pale yellow solid identified as ethyl 5-amino-l -benzyl- 
pyrazole-4-carboxylate (4.3 g, 88%). 

IB: Ethyl l-ben2yl«5-(2'-nitrophenylamino)pyrazole-4-carboxylate 

5 Sodium hydaide (60% dispersion in oil, 520 mg, 13 mmol) was added 

portionwise to a suspension of ethyl 5-amino-l-benzylpyrazole-4-cafboxylate 
(2.2 g, 9 mmol) in anhydrous THF (30ml) at 0°C. The mixture was allowed to 
warm to room temperature and stirred for 2h then l-fluoro-2-nitrobenzene 
(1 .26 g, 9 mmol) was added and the resultant deep purple suspension was 
10 stirred at room temperature for 1 8 h, 1 M KHSO4 was added to quench the re- 
action and the solvent was removed in vacuo. The residue was dissolved in 
ethyl acetate and the solution was washed with 0.3 M KHSO4, sat. NaHC0 3 
and brine, dried over Na 2 S0 4 and concentrated in vacuo. The residue was puri- 
fied by flash chromatography on silica gel (eluant 75% pet. ether/25% ethyl 

15 acetate) to yield ethyl l-ben2yl-5-(2'-nitrophenylamino)pyrazole-4-carboxylate 
(2.5 g, 76%). 

MS [M+Hf 366.8 

20 1C: Ethyl 5-(2-aminophenylamino)-l»benzylpyrazole-4-carboxylate 

Ethyl l-ben2yl-5-(2'-nitrophenylamino)pyrazole-4-carboxylate (2.5 g, 
6.8 mmol) was dissolved in ethyl acetate/ethanol (1:1, 100 ml) and hydrogen- 
ated over 10% Pd/C catalyst for 70 minutes. The mixture was filtered through 
Celite® filter agent and the filtrate was concentrated in vacuo to give a white 
25 solid identified as ethyl 5-(2 , -aminophenylamino)-l-benzylpyrazole-4- 
carboxylate (1.5 g, 86%). 

MS [M+Hf 337.2 

30 IB: l-Benzyl-4,10-dihydropyrazolo [5,4-6] [l 5 5]benzodiazepm-4(5i2)-one 

A solution of ethyl 5-(2'-aminophenylaxQino)-l-beiizylpyrazole-4- 
carboxylate (1.75 g, 5.2 mmol) in acetic acid/ 2-propanol (1:9, 40 ml) was 
heated at reflux for 3 days. The solvent was removed in vacuo and. the residue 
was azeotroped with toluene to give an off-white solid that was purified by 
35 flash chromatography on silica gel (eluant 35% pet, ether/65% ethyl acetate) to 
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yield a white solid identified as l-berizyl-4,10-dmydropyrazolo[5,4- 
&][l,5]benzodiazepin-4(5jH)-one (780 mg, 52%). 

MS [M+Hf 291.1 

5 

IE: l-Benzyl-4,10-dihydropyrazolo[5,4-/»][l,5]benzodiazepine 

LiAlH 4 (365 mg, 10 mmol) was added portionwise to a suspension of 1- 
benzyl-4,10-dihydTopyraziolo[5,4-fe][l,5]benzodiazepin-4(5ii)-one (780 mg, 
2.7 mmol) in anhydrous THF (15 ml) at 0°C over 10 min. The resulting sus- 

10 pension was heated at reflux for 18 h, then allowed to cool to room tempera- 
ture. A further portion of LiAlH 4 (90 mg, 2.5 mmol) was added and the mix- 
ture was heated at refluxed for 3 h. The mixture was cooled to 0°C, 35% am- 
monia solution (1 ml) was added dropwise over 10 min and the mixture was 
stirred at room temperature for lh. The resulting suspension was filtered 

15 through Celite® filter agent and the filtrate was concentrated in vacua to give a 
white solid identified as l-benzyl-4,10-dihydropyrazolo[5,4- 
b] [1 ^benzodiazepine (450 mg, 60%). 



20 



MS [M+Hf 276.9 
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Example 2 

l-Methyl-4,10-dihydropyrazolo[4,5-c]pyrido[2,3-A][l,4]diazepine 




OEt 





OEt 



10 





15 



2A: Ethyl l-methyl-2-(3'-iiitro-2'-pyridylammo)pyrazole-4-carboxylate 

Sodium hydride (60% dispersion in oil, 600 mg, 15mmol) was added 
portionwise to a suspension of ethyl 5^ammo-l-memylpyrazole-4-carboxylate 
(1.69 g, 10 mmol) in anhydrous THF (15ml) at 0°C. The mixture was stirred 
for 2h at room temperature then 2-cUoro-3-nitropyridine (1.58 g, 10 mmol) 
was added and the resulting deep red suspension was stirred at room tempera- 
ture for 18 h. 1 M KHSO4 was added to quench the reaction and the solvent 
was removed in vacuo. The residue was dissolved in ethyl acetate and the solu- 
tion was washed with 0.3 M KHSO4, sat NaHCQ 3 and brine, dried over 
Na 2 S0 4 and concentrated in vacuo. The residue was purified by flash chroma- 
tography on silica gel (eluant 30% pet. ether/70% ethyl acetate) to give ethyl 1- 
memyl-2-(3'-mtro-2'-pyridylamino)pyrazole-4-carboxylate (1.95 g, 67%). 



MS [M+H] + 292.0 
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2B: Ethyl 2-(3'-amino-2'-pyridylamino)-l-methylpyrazole-4-carboxylate 

A solution of ethyl l-methyl-2-(3'-nitro-2'-pyridylaniino)pyrazole-4- 
carboxylate (1.95 g, 6.7 mmol) in ethanol (100ml) was hydrogenated over 10% 
5 Pd/C catalyst for 3 h. The reaction mixture was filtered through Celite® filter 
agent and the filtrate was concentrated in vacuo to give a white solid identified 
as ethyl 2-(3'-arnino-2'-pyridylarmno)-l-methylpyrazole-4-car^ (1.5 g, 

86%). 

0 2C: l-Methyl-4,10-dihydropyrazolo[4,5-clpyrido[2,3-A][l,4]diazepin- 
4(5J3)-one 

A solution of ethyl 2-(3'-arnino-2'-pyridylammo)-l-methylpyrazole-4- 
carboxylate (1.5 g, 5.75 mmol) in acetic acid/2-propanol (1:9, 50 ml) was 
heated at reflux for 3 days. The solvent was removed in vacuo and the residue 
5 was azeotroped with toluene. The residue was purified by recrystallization 
from ethanol and then flash chromatography on silica gel (eluant 95% chloro- 
form/4% methanol/1% acetic acid) to give a white solid identified as 1-methyl- 
4,10-dmydropyrazolo[4,5-c]pyrido[2,3-fe][l,4]diazepin-4(5£0-° n e (560 mg, 
45%). 

:0 

2D : l-Methyl-4 jlO-dihydropyr azolo [4,5-c]pyrido[2,3-5] [1,4] diazepine 

LiAlH4 (365 mg, 10 mmol) was added portionwise to a suspension of 1- 
memyl-4,10-dmydropyrazolo[4,5-c]pyrido[2,3-Z>][l,4]diazepin-4(5iZ)-one(560 
mg, 2.6 mmol) in anhydrous THF (30 ml) at 0°C over 10 minutes. The result- 

15 ing suspension was heated at reflux for 1 8 h. The reaction was cooled to 0°C 
and 35% ammonia solution (1 ml) was added dropwise over 10 minutes, then 
the mixture was stirred at room temperature for 1 h. The resulting suspension 
was filtered through Celite® filter agent and the filtrate was concentrated in 
vacuo to give a white solid identified as l-methyl-4,10-dihydropyrazolo[4,5- 

*0 c]pyrido[2,3-Z»][l,4]diazepine (410 mg, 78%). 



MS [M+H] + 202.1. 
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Example 3 

tert-Bxityl 4-aminomethyl~3-chlorobenzoate 




5 3A: tert-Butyl 3-chloro-4-methylbenzoate 

Thionyl chloride (1 1 ml, 150 mmol) was added to a suspension of 3- 
cMoro-4-methylbenzoic acid (5.12 g, 30 mmol) in toluene (25 ml) and the mix- 
ture was heated at reflux for 2 h. The solvent was removed in vacuo and the 
residue was azeotroped with toluene three times, then dissolved in anhydrous 

10 THF (40 ml) and cooled to 0°C. Lithium *er*-butoxide (2.4 g, 30 mmol) was 
added and the mixture was stirred at room temperature for 3 days. Water (5 ml) 
was added and the solvent was removed in vacuo. The residue was dissolved in 
ethyl acetate. The solution was washed with 0.3M KH30 4 , sat. NaHC0 3 and 
brine, dried over Na 2 SC>4 and concentrated in vacuo to give a pale yellow gum 

15 identified as tert-butyl 3-chloro-4-methylbenzoate (5.4 g, 79%). 

3B: fert-Butyl 4-bromomethyl-3-chIorobenzoate 

iV^Bromosuccinimide (4.27 g, 24 mmol) and 2,2'-azo-£>zX2- 
methylpropionitrile) (394 mg, 2.4 mmol) were added to a solution of fer/-butyl 
20 3-chloro-4~methylbenzoate (5.4 g, 23.8 mmol) in carbon tetrachloride (75 ml) 
and the mixture was heated at reflux for 18 h. The solvent was removed in 
vacuo and the residue was purified by flash chromatography on silica gel 
(eluant 95% petether/5% ethyl acetate) to give a white solid identified as tert- 
butyl 4-bromomethyl-3-chlorobenzoate (5.7 g, 78%). 

25 

3C: ferf-Butyl 4-aminomethyl-3-chlorobenzoate 

Ethanol (100 ml) was saturated with ammonia, then tert-butyl 4- 
bromomethyl-3-chlorobenzoate (5.7 g, 18.7 mmol) was added and the mixture 
was stirred at room temperature for 2 h. The solvent was removed in vacuo and 
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the residue was triturated with diethyl ether to give a white solid identified as 
fer/-butyl 4-aininomethyl-3-chlorobenzoate (4.1 g, 91%). 

Example 4 

5 4~(fert-Butyloxycarbo^ acid 




4A. Methyl 4-bromomethyI-3~chlorobenzoate 

To a solution of methyl 3-chloro-4-methylbenzoate (5.0 g, 27.1 mmol) 
in carbon tetrachloride (50 ml) were added N-bromosuccinimide (5.8 g, 32.0 
10 mmol) and 2,2 / «az:o-6^(2-methylpropionitrile) (0.442 g, 2.70 mmol). The mix- 
ture was heated at reflux for 1 8 h, then allowed to cool to room temperature 
and concentrated in vacuo. The residue was purified by flash chromatography 
on silica (eluant pet. ether — > 5% ethyl acetate/95% pet. ether) to give an oil 
identified as methyl 4-bromomethyl-3-chlorobenzoate (5.96 g, 84%). 

15 * 

4B. 4~(tert-Butyloxycarbonyl acid 
To a saturated solution of ammonia in ethanol (170 ml) was added methyl 4- 
bromomethyl-3-chlorobenzoate from Example 4A (5.5 g, 20.9 mmol). The 
mixture was stirred at room temperature for 1 h and then concentrated in 
20 vacuo. The residue was triturated with diethyl ether and the resultant white 
crystals were filtered off and washed with more diethyl ether. To a solution of 
this solid in water (100 ml) were added solutions of di-ter/-butyl dicarbonate 
(5,0 g, 23.0 mmol) in dioxan (100 ml) and sodiufn hydroxide (1.86 g ? 46.0 
mmol) in water (100 ml). The mixture was stirred at room temperature for 1 8h 
25 and then concentrated in vacuo. The aqueous residue was acidified with citric 
acid and extracted with cMoroform/2~propanol. The organic layer was washed 
with water, dried .over MgSC>4, and concentrated in vacuo to give a white solid 
identified as 4-(/er/-butyloxycatbonylaminome1hyl)*3-chlorob^izoic acid (2,8 
g, 67%). 



WO 2004/072083 





1P2004/001304 



31 



Example 5 

4-(fert-Butyloxycarb^ acid 




N0 2 



4-Bromomethyl-3-iiitrobeiizoic acid (4.75 g, 18.2 mmol) was reacted 
5 following the method of Example 4B to give a yellow solid identified as 4- 
(tert-bulyloxycarbonylaminom acid (2.6 g, 49%). 

Example 6 

4-Cyano-3-methylbenzoic acid 



To a solution of 44>romo-2-methylbenzonitrile (2.0 g, 10.2 mmol) in 
THF (100 ml) at-78°C tinder a nitrogen atmosphere was added dropwise a 2.5 
M solution of n-butyl lithium (4.48 ml, 1 1 .2 mmol). The mixture was stirred at 
-78°C for lh and then poured onto solid carbon dioxide (5 g) in THF (50 ml). 

15 The mixture was allowed to warm to room temperature. Water was added (200 
ml) and the mixture was extracted with diethyl ether (3 times). The aqueous 
layer was acidified by addition of concentrated HC1 and extracted with chloro- 
form (3 times). The combined, chloroform extracts were washed with water, . 
dried over MgS0 4 , and concentrated in vacuo to give a white solid identified as 

20 4-cyano-3-methylbenzoic acid (1 .2 g, 73%). 




CN 



10 
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4-Cyano-2-methylbenzoic acid 
Br * O^OH 
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CN CN 

4-Bromo-3 -methylbenzonitrile (2.0 g, 10.2 mmol) was reacted follow- 
ing the method of Example 6. The product was triturated with hexane to give a 
yellow solid identified as 4-cyano-2~methylbenzoic acid (0.96 g, 59%). 



Example 8 

4-(ter^Butyloxycarbonylaminomethyl)-2-fluorobenzoic acid 




8A. 2-Fluoro-4-methiylbenzoic acid 

4-Bromo-3-fluorotoluene (833 g 3 44.07 nraiol) was reacted following 
the method of Example 6 to give a white solid identified as 2-fluoro-4- 
15 methylbenzoic acid (4.89 g, 72%). . 
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8B. Methyl 2-fluoro-4-methyIbenzoate 

To a solution of 2-fluoro-4-methylbenzoic acid (6.04 g, 39.18 mmol) in 
toluene (80 ml) was added thionyl chloride (65 ml, 89.1 1 mmol). The mixture 
was heated at reflux for 2.5 h, cooled and concentrated in vacuo. The residue 

5 was dissolved in dichloromethane (50ml) and methanol (50 ml) was added. 
The mixture was stirred at room temperature for 2.5 h and then concentrated in 
vacuo. The residue was dissolved in dichloromethane (100 ml), washed with 
saturated sodium bicarbonate solution and brine, dried over MgSO^ and con- 
centrated in vacuo to give a tan solid identified as methyl 2-fluoro-4-methyl- 

10 benzoate (5.07 g, 77%). 



8C. Methyl 4-bromomethyl~2-fluorobenzoate 

Methyl 2-fluoro-4-methylbenzoate (5.07 g, 30.16 mmol) was reacted 
following the method of Example of 4A. The product was purified by flash 
15 chromatography on silica (eluant 20% ethyl acetate/ 80% pet. ether) to give an 
oil identified as methyl 4-bromomethyl-2-fluorobenzoate (5.9 g, 80%). 

8D. 4-(tert-ButyloxycarbonyIammomethyl)-2-fluorobenzoic acid 

Methyl 4-bromomethyl-2-fluorobenzoate (5.9 g, 24.13mmol) was re- 
20 acted following the method of Example 4B. The product was recrystallised 
from dioxan/pet ether to give white crystals identified as A-{terU 
butyloxycarbonylaminomethyl)^2-fluorobenzoic acid (2.4 6g, 38%). 



Example 9 
25 4-Cyano-3,5-dimethylbenzoic acid 




9 A. 4-Bromo-2,6-dimethylbenzonitrile 

4-Bromo-2,6-dimethylaniline (4.49 g, 22.4mmol) was taken up in water 
(25ml) and concentrated hydrochloric acid (8.0 ml) was added. The mixture 
30 was sonicated to form a fine suspension and then cooled to 0°C. A solution of 
sodium nitrite (1 .67 g, 24.2mmol) in water (5 ml) was then added dxopwise so 
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as to maintain the temperature of the reaction between 0-5°C. The mixture was 
stirred at 0-5°C for 30 minutes and then neutralised by addition of solid sodium 
bicarbonate. Hie resulting solution was then added portionwise to a solution of 
copper cyanide (2.42 g, 27.0 mmol) and potassium cyanide (3.65 g, 56.1 

5 mmol) in water (25 ml) at 70°C. The mixture was stirred at 70°C for 30 min- 
utes, allowed to cool and then extracted with toluene (2 times). The combined 
extracts were washed with water and brine, dried over MgSO^ and concen- 
trated in vacuo. The residue was purified by flash chromatography on silica 
(eluant 5% ethyl acetate/ 95% pet. ether) to give an orange solid identified as 

10 4-bromo-2,6-dimethylbenzonitrile (3.2 g, 68%). 

9B. 4-Cyano-3 5 5-dimethylbenzoic acid 

4-Bromo-2,6-dimethylbeuzomtrile (3.20 g, 15.2 mmol) was reacted fol- 
lowing the method of Example 6 to give a tan solid identified as 4-cyano-3,5- 
15 dimethylbenzoic acid (1.5 g, 56%). 

Example 10 

2-Chloro-4-cyanobenzoic acid 




20 10A. 4-Amm6-2-chloro-benzoic acid methyl ester 

Acetyl chloride (2.5 ml) was added drop-wise to a solution of 2-chloro- 

4-cyano-benzoic acid (2.22 g, 12.94 mmol) in methanol (75 ml) while stirring. 

The mixture was heated at reflux for 1 8 h, cooled and concentrated in vacuo. 

The residue was taken up in ethyl acetate, washed with saturated NaHC0 3 and 
25 brine and concentrated in vacuo to give a beige solid identified as 4-amino-2- 

chloro-benzoic acid methyl ester (2.32 g, 97%). 

10B. 2-Chloro-4-cyano-benzoic acid methyl ester 

4-Amino-2-chloro-benzoic acid methyl ester (5.00 g, 26.94 mmol) was 
30 reacted following the method of Example 9 A to give a pile orange solid identi- 
fied as 2-chloro-4~cyano-benzoic acid methyl ester (2.62 g, 50%). 
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IOC. 2-Chloro-4-cyanobenzoic acid 

Lithium hydroxide (1.12 g, 26.69 mmol) was added to a solution of 2- 
cUoro-4-cyano-benzoic acid methyl ester (2.60 g, 13.29 mmol) in di- 

5 oxan/water (4:1, 1 00ml). The mixture was stirred at room temperature for 3h 
and concentrated in vacuo. The residue was partitioned between IN hydrochlo- 
ric acid and chloroform and the organic layer was washed with brine and con- 
centrated in vacuo. The residue was recrystallised from a mixture of dioxan 
and pet. ether to give a pale orange solid identified as 2-chloro-4-cyanobenzoic 

10 acid (2.33 g, 97%). 

Example 11 

4-(tert-Butoxycarbonylamino-methyl)-3-fluorobenzoic acid 
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HA. 3-FIuoro-4-methylbenzoic acid methyl ester 

3-Fluoro-4-methylbenzoic acid (5.0 g, 32.4 mmol) was reacted follow- 
ing the method of Example 8B to give a brown oil identified as 3-fluoro-4- 
methylbenzoic acid methyl ester (4.5 g, 83%). 

5 

IIB. 4-Bromomethyl~3-fluorobenzoic acid methyl ester 

3-Fluoro-4-methylbenzoic acid methyl ester (4.5 g> 26.6 mol) was re- 
acted following the method of Example 4 A to give a yellow oil identified as 4- 
bromomethyl-3-fluorobenzoic acid methyl ester (2.7 g, 41%). 

10 

IIC. 4-Arfdomethyl-3-fluorobenzoic acid methyl ester 

Sodium azide (609mg) was added to a solution of 4-bromomethyl-3- 
fluorobenzoic acid methyl ester (2.1 g, 8.5 mmol) in DMF (30ml). The mixture 
was stirred for 1 8h, diluted with ethyl acetate, washed with water and brine and 
15 concentrated in vacuo to give a colourless oil.identified as 4-azidomethyl-3- 
fluorobenzoic acid methyl ester (1.78 g, 100%). 

IID. 4-Aminomethyl-3-fluorobenzoic acid methyl ester 

.Hydrogen was passed through a degassed solution of 4-azidomethyl-3- 
20 fluorobenzoic acid methyl ester (2.1 1 g, 10 mmol) in methanol containing 10% 
palladium on carbon for 2 h. The reaction mixture was filtered through Celite® 
and the filtrate was concentrated in vacuo to give a colourless oil identified as 
4-aminomethyl-3-fluorobenzoic acid methyl ester (1.51 g, 83%). 

25 HE. 4-(tert-Butoxycarbonylamino-methyl)-3-fiuorobenzoic acid methyl 
ester 

To a solution of 4-aminomethyl-3-fluorobenzoic acid methyl ester (1.5 
g, 8.2 mmol) in dichloromethane (20 ml) were added di-tert-butyl dicafbonate 
(2.3 g, 11 mmol) and triethylamine (1.4 ml, 10 mmol). The mixture was stirred 
30 for 1 8h, washed with 0.3M KHS0 4 and brine and concentrated in vacuo. The 
residue was purified by flash chromatography on silica gel (eluant 10% 
EtO Ac/pet. ether) to give a white solid identified as 4-(tert- 
butoxycarbonylamino-metiiyl)-3-fluorobeiizoic acid methyl ester (1.4 g, 60%), 
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11F. 4-(tert-Butoxycarbonylamino-methyl)-3-fluorobeiizoie acid 

To a solution of 4-(tert-Butoxycarbonylamino-me 
acid methyl ester (640 mg> 2.25 mmol) in dioxan (40 ml) was added IN NaOH 
(4.5 ml, 4.5 mmol). The mixture was stirred for 18 h, diluted with ethyl acetate, 
5 washed with IN KHS0 4 , water and brine and concentrated in vacuo to. give a 
white solid identified as 4-(tert-butoxycarbonylamino-methyl)-3-fluorobenzoic 
acid (608 mg, 100%). - 



Example 12 
10 4-Cyano-3-ethylbenzoic acid 
Br 






12A. 4-Bromo-2-ethylbenzonitrile 

4-Bromo-2-ethylaniline (12.5 g, 62.5 mmol) was reacted following the 
method of Example 9 A to give a pale brown oil identified as 4-bromo-2- 
15 ethylbenzonitrile (7.66 g, 58%). 

12B. 4-Cyano-3-ethylbenzoic acid 

4-Bromo-2-ethylbenzonitrile (7,55 g, 35.9 mmol) was reacted following 
the method of Example 6 to give a pale brown solid identified as 4-cyano-3- 
20 ethylbenfcoic acid (4.34 g, 69%). 



Example 13 

4-Cyano-2~methoxybenzoic acid 



OMe 




CK^OMe 



OMe 




OMe 



OH 




OMe 
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13 A. 4-Cyano-2-methoxybenzoic acid methyl ester 

4-Amino-2-methoxybenzoic acid methyl ester (4.59 g, 25.33 mmol) was 
reacted following the method of Example 9A to give a pale yellow solid identi- 
fied as 4-cyano-2-methoxybenzoic acid methyl ester (2.58 g, 53%). 
5 , . 

13B. 4-Cyano-2~methoxybenzoic acid 

4-Cyano-2-methoxybenzoic acid methyl ester (2.68 g, 15.52mmol) was 
reacted following the method of Example 10C to give a white powder identi- 
fied as 4-cyano-2-methoxybeilzoic acid (2.60 g, 95%). 

10 

Example 14 

4-(3-Methyl-4-(piperazine-l-carbonylaminomethyl)benzoyl)-5 5 6,7 5 8- 
tetrahydrothienop,2-6] azepine hydrochloride 




CH 3 O 

15 

14A: 4-(3-Methyl-4-cyanobenzoyl)-5 5 6,7,8-tetrahydrotMeno[3,2-6]azepine 

Thionyl chloride (5 ml, 68.55 mmol) was added to a stirred suspension 
of 4-cyano-3-methylbenzoic acid (1.43 g, 8.90 mmol) in dichloromethane (20 
ml). The mixture was heated at reflux for 2 h, cooled to room temperature and 

20 concentrated in -vacuo. The residue was azeotroped with dichloromethane then 
dissolved in dichloromethane 20 ml. The resulting solution was slowly added 
to a stirred solution of S^^^-tetrahydrotiiienoP^^azepine (1.36 g, 8.90 
mmol) and triethylamine (3.70 ml, 26.54 mmol) in dichloromethane (30 ml). 
The mixture was stirred at room temperature for 24 h, washed with 1M 

25 KHSO4, saturated NaHC0 3 and brine, then concentrated in vacuo. The residue 
was purified by flash chromatography on silica gel (eluant 25% EtOAc/pet. ' 
ether) to give a brown solid identified as 4-(3-methyl-4-cyanobenzoyl)-5,6,7,8^ 
tetrahydrothieno[3,2-Z>]azepine (1.70 g, 71%). 
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14B: 4-(4-Aminomethyl-3Hmtethyfo^ [3,2- 
£]azepine 

Cobalt(IT) chloride hexahydrate (2.84 g, 1 1 .94 mmol) was added to a so- 
lution of 4-(3-methyl-4-cyaiiobenzoyty ,2-6]azepine 

5 (1.70 g, 5.70 mmol) in methanol (70 ml) at 0°C. Sodium borohydride (2.22 g, 
58.68 mmol) was added portion wise at 0°C and the mixture was stirred at 0°C 
for 30 min then at room temperature for 2 h. Saturated ammonium chloride 
was then added and the mixture was stirred for 30 min then concentrated in 
vacuo. The residue was azeotroped with toluene then extracted with, chloro- 

10 form. The extracts were washed with brine and concentrated in vacuo to give a 
white solid identified as 4-(4-aiiiinomethyl-3-methylbenzoyl)-5 5 6 > 7 5 8-- 
tetrahydrothieno[3,2-i]azepine (1.12 g, 65%). 

14C: 4-(4-(4-(fer/~Butyloxycarbo^ 
1 5 3-methylbenzoyl)-5,6,7,8-tetr ahydrothieno [3,2-£] azepine 

l^l'-Carbonyldiimidazole (234 mg, 1.45 mmol) was added to a solution 
of 4~(4-aminomethyl-3-methylbenzoyl^ 

(400 mg, 1 .33 mmol) and DIBA (0,3 ml, 1.72 mmol) in DMF (20 ml) and the 
mixture was stirred at room temperature for 30rnin. terf-Butyl piperazine-l- 

20 carboxylate (281 mg, 1 .50 mmol) was added and the mixture was stirred at 
room temperature for 24 h then concentrated in vacuo. The residue was taken 
up in chloroform and the solution was washed with 1M KHSO4 and brine, 
then concentrated in vacuo. The residue was purified by flash chromatography 
on silica gel (eluant 75% EtO Ac/pet. ether) to give a white solid identified as 

25 4-(4^(4»(ter?-butyloxycarbonyl)piperazine- 1 -carbonylaminomethyl)-3-methyl~ 
benzoyl)-5,6 3 7,8-tetrahydrothieno[3,2-6]azepine (588 mg, 86%). 

14D: 4-(3~MethyM-(pipera2in^ 

tetr ahydrothieno [3,2-£] azepine hydrochloride 

30 A solution of 4-(4-(4"(fenf-butyloxycarbonyl)piperazine- 1 -carbonyl- 

ammomethyl)-3-methylben^ (588 
mg, 1.15 mmol) in 4N HCl/dioxan (10 ml) was stirred at room temperature for 
30 min then concentrated in vacuo. The residue was dissolved in acetoni- 
trile/water and lyophilised to give a white solid identified as 4-(3-methyl-4- 

35 (piperazme-l-carbonylammome^ 

&]azepine hydrochloride(393 mg, 76%). 
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*H NMR: dg-DMSO 8 1.60-1.74 (2H, m), 1.82-1.94 (2H, m), 2.17 (3H, s), 
2.86-2.95 (2H, m), 2.96-3.10 (4H, m), 3.35-3.45 (2H, m), 3.50-3.64 (4H, m), 
4.16 (2H, s), 6.26 (1H, br s), 6.85-7.10 (4H, m), 7.24 (1H, br s), 9.28 (1H, br s) 
5 ppm. 

MS: [M+H] + = 413.2 
Example 15 

10 5-(4-(4-Cyclopropylmethylpiperazine-l-carbonylaminomethyl)-3-methyl- 
benzoyl)-l-methyl-4,10-dihydropyrazolo[5,4-6][l,5]benzodiazepiiie 




15A: 5-(4-Cyano-3-methylbenzoyl)-l-methyl-4,10-dihydropyrazolo[5,4-6]- 

15 [l,5]benzodiazepine 

Thionyl chloride (1 .8 ml, 27 mmol) was added to a stirred suspension of 
4-cyano-3-metbylbenzoic acid (1.29 g, 8.0 mmol) in toluene (25 ml). The mix- 
ture was heated at reflux for 2 h, cooled to room temperature and concentrated 
in vacuo. The residue was azeotroped with toluene then dissolved in dichloro- 

20 methane (10 ml). The resulting solution was added to a stirred suspension of 1- 
memyl-440-dib.ydropyrazolo[5,4-&][l,5]benzodiazepine (1.6 g, 8 mmol) and 
triethylamine (1.4 ml, 10 mmol) in dichloromethane (15 ml). The mixture was 
stirred overnight at room temperature then concentrated in vacuo. The residue 
was partitioned between chloroform and 0.3M KHSO4. The aqueous phase was 

25 extracted with chloroform/2-propanol (80:20) . The combined organic phases 
were washed with sat. NaHC0 3 and brine, dried over Na 2 S0 4 and concentrated 
in vacuo. The residue was purified by flash chromatography on silica gel 
(eluant 5% methanol/chloroform) to give a pale yellow solid identified as 5-(4- 
cyano-3-methylbenzoyl)-l-memyl-4,10-d^ydropyrazolo[5,4-£>][l,5]- 

30 benzodiazepine (2.4 g, 87%). 
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15B: 5-(4-Aminomethyl-3-methylbenzoyl)-l-methyl-4,10- 
dihydropyrazolo [5,4-b] [l,5]benzodiazepine 

Cobalt(II) chloride hexahydrate (1.59 g, 6.7 mmol) was added to an ice- 
5 cold solution of 5~(4-cyano-3-methylbenzoyl)-l-methyl-4,10- 

dmydropyrazolo[5,4-6][l,5]benzodiazepine (1.15 g, 3.35 mmol) in methanol 
(35 ml). Sodium borohydride (1.27 g, 33.5 mmol) was added portion wise at 
0°C and the mixture was stirred at RT for 1 h, then quenched with 1M KHS0 4 
and concentrated in vacuo. The aqueous residue was diluted with 1M KHS0 4 
10 (40ml) and filtered through Celite® filter agent. The filtrate was washed with 
dielhyl ether (2 x 50 ml) then basified with 2 M NaOH and extracted with 
chloroform. The organic phase was dried over Na 2 S04 and concentrated in 
vacuo to give a pale brown solid identified as 5-(4-aminomethyl-3- 
methylbenzoyl)- 1 -methyl-4, 1 0-dmydropyrazolo[5,4-Z>] [ 1 ,5]benzodiazepine 
15 (745mg,64%). 

15C: 5-(4-(4-(jfg^ButyIoxycarbonyl)piperazme-l-carbonylaminomethyl)- 

3-methylbenzoyl)-l-methyl-4,10-dihydropyrazolo[5,4-6J[l,5]- 

benzodiazepine 

20 1,1 '-Carbonyldiirnidazole (76 mg, 0.47 mmol) was added to a solution 

of 5-(4-(aniinomethyl)-3-methylbenzoyl)- 1 -methyl-4,1 0-dihydropyrazolo- 
[5,4-6] [l,5]benzodiazepine (150 mg,0.43 mmol) and DIEA (0.1 ml, 0.57 
mmol) in DMF (10 ml). The solution was stirred for 30 min, tert-butyl 
piperazine-l-carboxylate (91 mg, 0.49 mmol) was added and stirring was con- 

25 tinued for 72 h. The mixture was concentrated in vacuo and the residue was 
taken up in chloroform. The solution was washed with water and brine, dried 
and concentrated in vacuo. The residue was purified by flash chromatography 
on silica gel (eluant 100% EtOAc then 10%methanol/EtOAc) to give a white 
solid identified as 5-(4-(4-(fer^bu1yloxycarbonyl)piperazme-l-carbonylamino- 

30 memyl)-3-memylbenzoyl)-l-memyl-4,10-dmydropyrazolo[5,4-&][l,5]- 
benzodiazepine (160 mg, 66%). 

15D: l-Methyl-5-(3-methyl-4-(piperazine-l-carbonylaminomethyl)- 

benzoyl)^40-dijaydropyrazolo[5,4-fi][l,5]benzodiazepine hydrochloride 

35 A solution of 5-(4-(4-(tert-butyloxycarbonyl)piperazine-l- 

carbonylaininomethyl)-3-methylbenzoyl)-l-methyl-4,10- 
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dihydropyrazolo[5,4-6][l,5]bei)zodiazepme (160 mg, 0.29 mmol) in 4N 
HCl/dioxan (1 5 ml) was stirred at room temperature for 30 min then concen- 
trated in vacuo. The residue was azeotroped with diethyl ether to give a white 
solid.identified as l-memyl-5<3-memyl-4-(piperazme-l-carbonylamino- 
5 memyO-ber^oyO^^O-dmydropyrazoloCS^-feltl^lber^odiazepine hydrochlo- 
ride (130 mg, 90%). 

15E: 5-(4-(4-Cyclopropylmethylpiperazine-l-carbonylaminomethyl)-3- 
methylbeiizoyl)-l-metliyl-4,10-dihydropyrazolo[5,4-6ni,5]beiizodiazepme 

10 To a solution of l-methyl-5-(3-methyl-4-(piperazine-l- 

carbonylannnomemyl)-benzoyl)-4,10-dihydropyrazolo[5,4-6][l,5]- 
benzodiazepine hydrochloride (100 mg, 0.20 mmol) and triemylamine (0.5 ml, 
3.59 mmol) in THF (10 ml) were added cyclopropanecarboxaldehyde (14 mg, 
0.20 mmol) and sodium cyanoborohydride (15 mg, 0.24 mmol) and the result- 

15 ing mixture was stirred at room temperature for 24 h then concentrated in 
■vacuo. The residue was dissolved in ethyl acetate and the resulting solution 
was washed with saturated NaHC0 3 , water and brine, dried and concentrated 
in vacuo. The residue was purified by flash chromatography on silica gel 
(eluant 10% methanol/EtOAc) to give a white solid identified as 5-(4-(4- 

20 cyclopropylmemylpiperazme-l-carb^ 

methyl-4,10-dmydropyrazolo[5,4-6][l,5]benzodiazepine (35 mg, 35%). 

^NMR: d 4 -MeOH 5 0.14 (2H, q, J=4.7Hz), 0.51-0.59 (2H, m), 0.82-0.95 
(1H, m), 2.15 (3H, s), 2.28 (2H, d, J=6.7Hz), 2.52 (4H, t, J=4.9Hz), 3.43 (4H, t, 
25 J=4.9Hz), 3.80 (3H, s), 3.95 (1H, d, J=14.4Hz), 4.23 (2H, s), 5.78 (1H, d, 
J=14.6Hz), 6.61-6.74 (2H, m), 6.99 (2H, s), 7.03 (1H, s), 7.05-7.14 (1H, m), 
7.19-7.24 (2H,m)ppm. 



MS: [M+H] + = 514.3 

30 
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Example 16 

5_(4_(4-Benzylpiperazme-l-carbonylaminomethyl)-3-methylbeiizoyl)-l- 
methyl-4,10-dihydropyrazolo[5,4-ft] [l,5]benzodiazepine 




To a solution of l-memyl-5-(3-memyl-4-(piperazme-l-carbon^ 
methyl)-benzoyl)-4,10-olhydropyrazol^^^ 

ride (100 mg, 0.20 mmol) and triemylamine (0.5 ml, 3.59 mmol) in THF (10 
ml) were added benzaldehyde (21 mg, 0.20 mmol) and sodium cyanoboro- 

1 0 hydride (15 mg, 0.24 mmol) and the resulting mixture was stirred at room tem- 
perature for 24 h then concentrated in vacuo. The residue was dissolved in 
ethyl acetate and the resulting solution was washed with saturated NaHC0 3 , 
water and brine, dried and concentrated in vacuo. The residue was purified by 
flash chromatography on silica gel (eluant 5% methanol/EtOAc) to give a 

1 5 white solid identified as 5-(4-(4-benzylpiperazine- 1 -carbonylaminomethyl)-3- 
memylbenzoyl)-l-memyl-4,10-d^ydropyrazolo[5,4-b][l,5]benzodiazepine(37 

mg, 34%). 

J H NMR: 8 2.10 (3H, s), 2.36-2.48 (4H, m), 3.29-3.44 (4H, m), 3.48-3.51 (2H, 
20 m), 3.76 (3H, s), 3.96 (1H, d, J=14.6Hz), 4.22-4.28 (2H, m), 4.61-4.68 (1H, 
m), 5.88 (1H, d, J=14.6Hz), 6.46 (1H, s,) 6.62-6.74 (2H, m), 6.82-6.96 (3H, 
m), 6.98-7.11 (2H, m), 7.19-7.34 (5H, m) ppm. 

MS: [M+H] + = 550.2 

25 
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Example 17 

5-(4-(4-(3-Hydroxybenzyl)piperazine-l-carbonylaminom 
methylbenz6yl)-l-methyl-4,10-dihydropyrazolo [5,4-6] [l,5]benzodiazepme 




5 

17A: 3-(fe^-Butyldimethylsilyloxy)toluene 

fert-Butyldimethylsilyl chloride (3.00 g, 22.00 mmol) was added to a 
solution of m-cresol (2.00g, 18.00mmol) and triethylaihine (4 ml, 28.7 mmol) 
in dichloromethane (50 ml) at 0°C. The mixture was stirred at room tempera- 
10' ture for 24h then concentrated in vacuo. The residue was purified by flash 
chromatography on silica gel (eluant 10% EtO Ac/pet. ether) to give a colour- 
less oil identified as 3-(ter/-butyldimethylsilyloxy)toluene (3.60 g, 88%). 

17B: 3-(te^-Butyldimethylsilyloxy)benzyl bromide 

.15 N-Bromosuccinimide (2.90 g, 16.20 mmol) and AIBN (266 mg, 1.62 

mmol) were added to a stirred solution of 3-(ferf-butyldimethylsilyloxy)toluene 
(3.60 g, 16.20 mmol) in carbon tetrachloride (120 ml) and the mixture was 
heated at reflux for 24h, then allowed to cool to room temperature and concen- 
trated in vacuo. The residue was purified by flash chromatography on silica gel 

20 (eluant cyclohexane) to give a colourless oil identified as 3-(ter/- 
butyldimethylsilyloxy)benzyl bromide (2.45 g, 50%). 

17C: fert-Butyl 4-(3-hydroxybenzyl)piperazine-l-carboxylate 

Sodium hydride (406 mg, 60% dispersion in oil, 10.15 mmol) was 
25 added portionwise to a stirred solution of tert-butyl piperazine-l-carboxylate in 
DMF (50 ml) at 0°C. The mixture was allowed to warm to room temperature 
over lh, then a solution of 3-(?ert-butyldimethylsilyloxy)benzyl bromide (2.44 
g, 8.10 mmol) in DMF (10 ml) was added dropwise and the mixture was stirred 
at.room temperature for 24 h. Water was added and the mixture was stirred for 
30 30min then poured into EtOAc. The organic phase was washed with saturated 
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NaHC0 3 and brine, then concentrated in vacuo. The residue was purified by 
flash chromatography on silica gel (eluant 40% EtO Ac/pet. ether) to give a 
light brown oil identified as ter/-butyl 4-(3-hydroxybenzyl)piperazine-l- 
carboxylate (2.00 g, 84%). 



17D: l-(3-Hydroxybenzyl)piperazine dihydrochloride 

A solution of fert-butyl 4-(3-hydroxybenzyl)piperazme-l-carboxylate 
(1 .94 g, 6.60 mmol) in 4N HCl/dioxan (1 0ml) was stirred at room temperature 
for 30 rnin then concentrated in vacuo. The residue was triturated with diethyl 
10 ether to give a white solid identified as l-(3-hydroxybenzyl)piperazine dihy- 
drochloride (1.10 g, 63%). 

17E: 5-(4-(4-(3-Hydroxybenzyl)piperazine-l-carbonylaminomethyl)-3- 
methylbenzoyl)-l-methyl-4,10-dihydropyrazol6[5,4-6][l,5]benzodiazepine 

15 l,l'-Carbonyldiimidazole (15 mg, 0:09 mmol) was added to a stirred so- 

lution of 5-(4-(aminomethyl)-3 -methylbenzoyl)- 1 -methyl-4, 1 0- 
dihydropyrazolotS^-feltljfiJbenzodiazepine (31 mg, 0.09 mmol) and DEEA 
(0.1 ml 0.57 mmol) in DMF (5 ml). The solution was stirred for lh, 1 -(3- 
hydroxybenzyl)piperazine dihydrochloride (27 mg, 0.10 mmol) was added and 

20 stirring was continued at room temperature for 24 h. The mixture was concen- 
trated in vacuo and the residue was taken up in EtOAc. The solution was 
washed with saturated NaHC0 3 and brine, then concentrated in vacuo. The 
residue was purified by flash chromatography on silica gel (eluant 20% metha- 
nol/EtOAc) to give a white solid identified as 5-(4-(4-(3-hydroxybenzyl)- 

25 piperazine- 1 -carbonylaminomethyl)-3-methylbenzoyl)- 1 -methyl-4, 1 0-dihydro- 
pyrazolo[5,4-6][l,5]benzodiazepine (45 mg, 90%). 



'HNMR: 5 2.15 (3H, s), 2.41 (4H, t, J=4.7flz), 3.40 (4H, t, J=4.7Hz), 3.46 
(2H, s), 3.80 (3H, s), 3.97 (1H, d, J=14.6Hz), 4.22 (2H, s), 4.90 (1H, m), 5.78 
30 (1H, d, J=14.6Hz), 6.62-6.79 (5H, m), 6.99 (2H, s), 7.03-7.27 (6H, m) ppm. 



5 



MS: [M+H] + = 566.1 
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Example 18 

5-(4_(4-(3-Hydroxymethylb^ 

methylbenzoyl)-l-methyl-4,10-dihydropyrazolo[5,4-A][l,5]benzodiazepine 




18A: tert-Butyl4-(3-(metb.yloxycarbonyl)ben2yl)piperazi)ae-l-carboxyIate 

Methyl 3-(bromomethylbenzoate) (1.23 g, 5.37 mmol) was added to a 
stirred solution of ter*-butyl piperazine-1 -carboxylate (1.00 g, 5.37 mmol) and 
triethylamine (1.50 ml, 10.74 mmol) in dichloromethane <20 ml). The solution 
1 0 was stirred at room temperature for 24h then concentrated in vacuo . The resi- 
due was purified by flash chromatography on silica gel (eluant EtOAc) to give 
a white solid identified as fert-butyl 4-(3-(memyloxycarbonyl)benzyl)- 
piperazahe-l-carboxylate (1.55 g, 86%). 

15 18B: tert-Butyl 4-(3-carboxyben2yl)piperazme-l-carboxylate 

Lithium hydroxide monohydrate (339 mg, 9.27 mmol) was added to a 
solution of tert-butyl 4-(3-(methyloxycarbonyl)benzyl)piperazine- 1 - 
carboxylate (1.55 g, 4.63 mmol) in THF (10 ml) and water (2 ml). The solution 
was stirred at room temperature for 24 h then acidified to pH 5 with 0.3 M 
20 KHSO4 and extracted successively with chloroform and dichloromethane. The 
combined extracts were concentrated in vacuo to give a white solid identified 
as fert-butyl 4-(3-carboxybenzyl)piperazine-l- carboxylate (1.09 g, 74%). 

18C: tert-Butyl 4<3-(hydroxymethyl)benzyl)piperazine-l-carboxylate 
25 Isobutyl chloroformate (0.47 ml, 3 .64 mmol) was slowly added to an 

ice-cold solution of terr-butyl 4-(3-carboxyberi2yl)piperazine-l-carboxylate 
(1.06 g, 3.31 mmol) and iV-methylmorpholine (0.80 ml, 7.28 mmol) in THF 
(15 ml).. The solution was stirred at 0°C for 45 min and then filtered. The fil- 
trate was added to an ice-cold solution of sodium borohydride (313 mg, 8.27 
30 mmol) in water (10 ml). The stirred mixture was allowed to warm to room 
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temperature over 2 h and then concentrated in vacuo. The residue was taken up 
in EtOAc and the solution was washed with water and brine then concentrated 
in vacuo. The residue was purified by flash chromatography on silica gel 
(eluant EtOAc) to give a white solid identified as terf-butyl 4-(3-(hydroxy- 
5 methyl)benzyl)piperazine-l-carboxylate (230 mg, 23%). 

18D: l-(3-(Hydroxymethyl)benzyl)piperazine dihydrochloride 

A solution of tert-butyl 4-(3-(>ydroxymemyl)ben2yl)piperazine-l- 
carboxylate (230mg, 0.75mmol) in 4N HCl/dioxan (10ml) was stirred at room 
10 temperature for 45min then concentrated in vacuo. The residue was a2eotroped 
with toluene to give a white solid identified as l-(3-(hydroxymethyl)benzyl)- 
piperazine dihydrochloride (158 mg, 75%). 

18E: 5-(4-(4-(3-Hydroxymethylbenzyl)piperazine-l^carbonylamino- 
15 methyl)-3-methylbenzoyl)-l-methyl-4,10-dihydropyrazoIo[5,4-/>][l,5]- 
benzodiazepine 

l,r-Carbonyldiimidazole (20 mg, 0.12 mmol) was added to a solution 
of 5-(4-(aminomethyl)-3-methylbenzoyl)- 1 -methyl-4, 1 0-dihydropyrazolo- 
[5,4-Z>][l,5]benzodiazepine (35 mg, 0.10 mmol) in DMF (3 ml). The solution 

20 was stirred for 1 h, a solution of l-(3-(>ydroxymethyl)benzyl)piperazine dihy- 
drochloride (31 mg, 0.1 1 mmol) and DIEA (54 ul, 0.30 mmol) in DMF (2 ml) 
was added and the mixture was stirred at room temperature for 24 h then con- 
centrated in vacuo. The residue taken up in chloroform and the solution was 
washed with brine and concentrated in vacuo. The residue was purified by 

25 flash chromatography on silica gel (eluant 7% methanol/chloroform) to give a 
white solid identified as 5-(4-(4-(3-hydroxymethylbenzyl)piperazine-l- 
carbonylaminomethyl)-3-methylbenzoyl)- 1 -methyl-4, 1 0-dihydropyrazolo- 
[5,4-£][l,5]benzodiazepine (27 mg, 50%). 



30 X H NMR: 6 2.00 (3H, s), 2.32-2.36 (4H, m), 3.32-3.45 (4H, m), 3.46 (2H, s), 
3.63 (3H, s), 3.91 (1H, d, J=14.6Hz), 4.10-4.20 (1H, m), 4.66 (2H, s), 5.28- 
5.29 (1H, m), 5.80 (1H, d, J=14.3Hz), 6.50-7.30 (15H, m) ppm. 

. MS: [M+Hf= 580.3 

35 
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Example 19 . 

l-Methyl-5<3-methyl-4-(4^4-picolyl)piperazine-l-carbonylaminomethyl)- 
benzoyl)-4,10-dihydropyrazolo [5,4-6] [l,5]beazodiazepme 




5 

To a solution of l-methyl-5-(3-methyl-4-(piperazme-l-carbonylamino- 
methyl)-benzoyl)-4, 1 0-dihydropyrazolo[5,4-6] [ 1 ,5]benzodiazepine hydrochlo- 
ride (100 mg, 0.20 mmol) and triethylamine (0.5 ml, 3.59 mmol) in THF (10 
ml) were added 4-pyridinecarboxaldehyde (21 mg, 0.20 mmol) and sodium 

10 cyanoborohydride (15 mg, 0.24 mmol) and the resulting mixture was stirred at 
room temperature for 24 h then concentrated in vacuo. The residue was dis- 
solved in ethyl acetate and the resulting solution was washed with saturated 
NaHC0 3 , water and brine, dried and concentrated in vacuo. The residue was 
purified by flash chromatography on silica gel (eluant 10%-30% metha- 

15 nol/EtOAc) to give a white solid identified as 1 -methyl-5-(3-methyl-4-(4-(4- 
picolyl)piperazine- 1 -carbonylaminomethyl)benzoyl)-4, 1 0-dihydro- 
pyrazolo[5,4-Z?][l,5]benzodiazepine (33 mg, 30%). 

*H NMR: 8 2.13 (3H, s), 2.34-2.49 (4H, m), 3.29-3.47 (4H, m), 3.76 (3H, s), 
20 3.96 (1H, d, J=14.8Hz), 4.25-4.27 (2H, d, J=4.7Hz), 4.50-4.60 (1H, m), 5.90 
(1H, d, J=14.4Hz), 6.25 (1H, s), 6.63-6.71 (2H, m), 6.84 (2H, s), 6.92 (1H, s), 
7.00-7.12 (2H, m), 7.25 (5H, s), 8.53 (2H, d, J=5.9Hz) ppm. 

MS: [M+H] + = 551.1 

25 
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Example 20 

5-(4-(4-(2-Hydroxyethyl)p^^ 

methylbenzoyl)-l-methyl-4^0-dmydropyrazolo[5,4-i>][l,5]benzodiazepiiie 




l,l'-Carbonyl<Himidazole (20 mg, 0.19 mmol) was added to a solution 
of 5-(4-(aixiinomethyl)-3-methylbenzoyl)-- 1 -methyl~4, 1 0-dihydropyrazolo- 
[5,4-£>][l,5]benzodiazepine (31 mg, 0.09 mmol) in DMF (3 ml). The solution 
was stirred at room temperature for lh, a solution of l-(2~hydroxyethyl)~ 

10 piperazine (13 mg, 0.10 mmol) in DMF (2 ml) was added and stirring was con- 
tinued for 72 h. The solution was concentrated in vacuo and the residue was 
partitioned between chloroform and brine. The organic layer was separated and 
concentrated in vacuo. The residue was purified by flash chromatography on 
silica gel (eluant 7% methanol/chloroform) to give a white solid identified as 

15 5-(4-(4-(2-hydroxyethyl)piper^ 

benzoyl)-l-methyl-4,10-d^ (22 mg, 

48%). 

*H NMR; 8 2.09 (3H, s), 2.42^2.59 (6H, m), 2.91-3.01 (1H, m), 3.33-3.62 (6H, 
20 m), 3.67 (3H, s), 3.93-3.98 (1H, m), 4.20-4.23 (2H, m), 5.00-5.03 (1H, m), 
5.84-5.90 (1H, m), 6.64-7.25 (9H, m) ppm. 



MS: [M+H] + = 504.2 
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Example 21 

l-Methyl-5-(3-methyl-4-(4-(3-(methylthio)propyl)piperazine-l- 
carbonylaminomethyl)ben2oyl)-4,10-dihydropyrazolo[5 s 4-6][l,5] 

benzodiazepine 



5 




To a solution of l-methyl-5-(3-methyl-4-(piperazine-l-carbonyl- 
annnomethyl)-benzoyl)-4,10-dihydropyrazolo[5 } 4-&][l,5]benzodiazepine hy- 
drochloride (100 mg, 0.20 mmol) and triemylamine (0.5 ml, 3.59 mmol) in 

10 THF (10 ml) were added 3-(mefhylthio)propionaldehyde (21 mg, 0.20 mmol) 
and sodium cyanoborohydride (15 mg, 0.24 mmol) and the resulting mixture 
was stirred at room temperature for 24 h then concentrated in vacuo. The resi- 
due was dissolved in ethyl acetate and the resulting solution was washed with 
saturated NaHC0 3 , water and brine, dried and concentrated in vacuo. The resi- 

15 due was purified by flash chromatography on silica gel (eluant 20% metha- 
nol/EtOAc) to give a white solid identified as l-methyl-5-(3-methyl-4-(4-(3- 
(memyltmo)propyl)pipera2ane-l-carbonylaminomethyl)benzoyl)-4,10- 
dihydropyrazolo [5,4-6] [l,5]benzodiazepine (41 mg, 38%). 



20 *H NMR: 8 1.63-1.80 (3H, m), 2.04-2.12 (4H, m) 5 2.33-2.42 (6H, m), 2.48 
(2H, t, J=6.7Hz), 3.29-3.39 (4H, m), 3.71 (3H, s), 3.93 (1H, d, J=14.4Hz), 
4.12-4.30 (2H, m), 4.57-4.70 (1H, m), 5.85 (1H, d, J=14.6Hz), 6.44 (1H, s), 
6.59-6.71 (2H, m), 6.83-6.88 (2H, m), 6.92-7.08 (2H, m), 7.14-7.27 (2H, m) 



ppm. 



25 



MS: [M+H] + = 548.0 
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Example 22 

5-(4-(4-(2-Ammoethyl)plperazine-l-carb onylaminomethyl)-3-methyl- 

benzoyl)-l-methyl-4,10-dihydropyrazolo[5,4-6][l,5]benzodiazepinedihy- 

drochloride 




22A: Benzyl 4-(2-hydroxyethyl)piperazine-l-carboxylate 

Benzyl chlorofoimate (3.40 ml, 24.00 mmol) was slowly added to an 
ice-cold stirred solution of l-(2-hydroxyethyl)piperazine (2.60 g, 20.00 mmol) 
10 and DIEA (7.0 ml, 40.0 mmol) in dichlorometliane (75 ml). The mixture was 
allowed to warm to room temperature and stirred for 24 h then concentrated in 
vacuo. The residue was purified by flash chromatography on silica gel (eluant 
6% methanol/chloroform) to give a colourless gum identified as benzyl 4-(2- 
hydroxyethyl)piperazine-l-carboxylate (4.80 g, 91%). 

15. 

22B: Benzyl 4-(2-bromoethyl)piperazine-l-carboxylate 

Carbon tetrabromide (7.23 g, 21.80 mmol) was added to an ice-cold 
stirred solution of benzyl 4-(2-hya^oxyethyl)piperazine-l-carboxylate (4.80 g, 
18.20 mmol) in dichloromethane (50 ml). The v solution was stirred for 5 min, 

20 triphenylphosphine (5.95 g, 22.70 mmol) was added, and the mixture was al- 
lowed to warm to room temperature and stirred for 3 h. Silica gel was added 
and the solvent was removed in vacuo. The residue was purified by flash 
chromatography on silica gel (eluant 50% EtOAc/pet. ether) to give, a colour- 
less gum identified as benzyr4-(2-bfomoethyl)piperazine-l-carboxylate (3.45 

25 g, 58%). 

22C: Benzyl 4-(2-(fert-butyloxycarbonylamino)ethyl)piperazine-l- 
carboxylate 

Benzyl 4-(2-bromoethyl)piperazine-l-carboxylate (3.45 g, 10.55 mmol) 
30 was added to an ice-cold ^saturated solution of ammonia in ethanol (60 ml). The 
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mixture was allowed to warm to room temperature and stirred for 4 h, then 
concentrated in vacuo. The residue was triturated with diethyl ether. The resul- 
tant solid was suspended in dicnloromethane (75 ml) and triethylamine (2.25 
ml, 16.00 mmol). The suspension was cooled to 0°C and di-ter*-butyl dicar- 

5 bonate (2.40 g, 1 1 .00 mmol) was added. The mixture was allowed to warm to 
room temperature and stirred for 24 h then concentrated in vacuo. The residue 
was taken up in EtOAc. The solution was washed with saturated NaHC0 3 and 
brine, then concentrated in vacuo. The residue was purified by flash chroma- 
tography on silica gel (eluant 3% methanol/chloroform) to give a yellow gum 

1 0 identified as benzyl 4-(2-(/ert-butyloxycarbonylammo)emyl)piperazine- 1 - 
carboxylate (2.60 g, 68%). 

22D: fert-Butyl 2-(l-piperazinyl)ethylcarbamate 

Hydrogen was- passed through a degassed solution of benzyl 4-(2-(tert- 
15 butyloxycarbonyIamino)ethyl)piperazine-l -carboxylate (2.60 g, 7.1 6 mmol) in 
methanol (50 ml) containing .10% palladium on carbon (500 mg) for 2 h. The 
reaction mixture was filtered through Celite® and the filtrate was concentrated 
in vacuo to give a yellow gum identified as fer/-butyl 2-(l-piperazinyl)ethyl- 
carbamate (1.60 g, 97%). 

20 

22E: 5-(4-(4-(2-(tert-Butyloxycarbonylaminoethyl)piperazine-l-carbonyl- 
aminomethyl)-3-methylbenzoyl)-l-methyl-4,10-dihydropyrazolo- 

[5,4^6] [l,5]benzodiazepme 

l,l'-Carbonyldiimidazole (25 mg, 0.15 mmol) was added to a solution 
25 of 5-(4-(aminomemyl)-3-methylbenzpyl)-l-memyl-4,10-dihydropyrazolo- 

[5,4-6][l,5]benzodiazepine (31 mg, 0.09 mmol) andDIEA (0.1 ml, 0.57 mmol) 
in DMF (5 ml). The solution was stirred for lh, tert-butyl 2-(l-piperazinyl)- 
ethylcarbamate (22 mg, 0;i0 mmol) was added and stirring was continued at 
room temperature for 24 h. The mixture was concentrated in vacuo and the 
30 residue was taken up in EtOAc. The solution was washed with saturated Na- 
HCO3 and brine, then concentrated in vacuo. The residue was purified by flash 
chromatography on silica gel (eluant 20% methanol/EtOAc) to give a white 
solid identified as 5-(4 r (4-(2-(te^butyloxycarbonylammoemyl)piperazine-l- 
carbonylarninomethyl)-3-methylbenzoyl)- 1 -methyl-4, 1 0-dihydropyrazolo- 
35 [5,4-fc][l,5]benzodiazepine (44 mg, 81%). 



r 
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22F: 5<4-(4-(2-AminoethyI)piperazine-l-carbonylaminomethyl)-3-methyl- 
benzoyl)-l-methyl-4,10-dihydropyrazolo [5,4-6] [l,5]benzodiazepine dihy- 
drocbloride 

A solution of 5-(4-(4-(2-(tert-butyloxycarbonylaininoethyl)pipera2diie- 

5 1-caibonylairrinomeib.yl)-^ 

[5,4-&][l,5]benzodiazepine (42 mg, 0.07 mmol) in 4N HCl/dioxan (5 ml) was 
stirred at room temperature for 30 min then concentrated in vacuo. Hie residue 
was dissolved in acetonitrile/water and lyophilised to give a white solid identi- 
fied as 5-(4-(4-(2-aminoemyl)piperazme-l-carbonylannnomethyl)-3-methyl- 

10 berizoyl)-l-memyl-4,10-dmy(kopyrazolo[5,4-6][l,5]benzodiazepine dihydro- 
chloride (37 mg, 92%). 

• ^NMR: 8 2.17 (3H, s) 5 3.30-3.35 (4H, m), 3.41-3.50 (1H, m), 3.56-3.72 (4H, 
m), 4.00 (3H, s), 4.04 (1H, s), 4.26 (2H, s), 4.83-4.89 (2H, m), 5.88 (1H, d, 
15 J=15Hz), 6.83-6.84 (2H, m), 6.92-7.13 (4H, m), 7.15-7.28 (1H, m), 7.36 (1H, 
d, J=7.9Hz), 7.96 (1H, s) ppm. 

MS: [M+H] + = 503.5 

20 Example 23 

l-Methyi-5-(3-methyl-4-(4-methylperhydro-l,4-diazepine-l- 

carbonylanunomethyl)benzoyl)-4,10-dib.ydropyrazolo[5,4-6][l,5]- 

benzodiazepine 




l,r-Carbonyl<Uimidazole (37 mg, 0.23 mmol) was added to a solution 
of5-(4-(anunomemyl)-3-memylbenzoyl)-l-memyl-4,10-dihydropyrazolo- 
[5,4-Z>][l,5]benzodiazepine (75 mg, 0.22 mmol) inDMF. (2 ml). The solution 
was stirred for lh, a solution of 1-methylhomopiperazine (27 mg, 0.24 mmol) 
30 and DEEA (3 1 mg, 0.24 mmol) in DMF (1 ml) Was added and stirring was con- 
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turned for 24 h. The mixture was concentrated in vacuo and the residue was 
purified by chromatography on silica gel (eluant 30/2/1 - 1/1/1 chloro- 
form/methanol/concentrated ammonia) to give a white solid identified as 1- 
memyl-5-(3-memyl-4-(4-memylperhydro-l,4-diazepme-l-carbonyla 
5 memyl)benzoyl)-4,10-dmydropyrazolo[5 J 4-fe][l,5]benzo(hazepine (38 mg, 



*H NMR: 8 1.80-1.99 (2H, m), 2.10 (3H, s), 2.35 (3H, s), 2.51-2.69 (4H, m), 
3.39 (2H,t, J=5.9Hz), 3.45-3.68 (2H, m), 3.63 (3H, s), 3.95 (1H, d, J=14.6Hz), 
10 4.23 (2H, t, J=4.2Hz), 4.65-4.75 (1H 5 m), 5.85 (1H, d, J=14.6Hz), 6.65-6.75 
(2H, m), 6.76-6.88 (2H, m), 6.90-7.09 (2H, m), 7.11-7.22 (2H, m) ppm. 

MS: [M+H]+ = 488.2 

15 Example 24 

5-(4-(4_(2-Hydroxyethyl)piperazine-l-carbonyIammomethyl)-3- 
methylbenzoyl) -l-methyl-4,10-dihydropyrazolo [4,5-c]pyrido[2,3- 
ft][l,4]diazepine 




20 

24A: 5-(4-Cyano-3-methylbenzoyl)-l-methyl-4,10-dihydropyrazolo[4,5- 
cjpyrido [2,3-6] [l,4]diazepine 

Thionyl chloride (0.6 ml, 9.00 mmol) was added to a suspension of 4- 
cyano-3-methylbenzoic acid (322 mg, 2.00 mmol) in toluene (10 ml). The mix- 

25 rare was heated at reflux for 2 h, allowed to cool and concentrated in vacuo. 
The residue was azeotroped with toluene and then taken up in dichloromethane 
(5 ml). The solution was added slowly to a stirred solution of l-methyl-4,10- 
dmydropyrazolo[4,5-c]pyrido[2,3-6][l,4]diazepine (400 mg, 2.00 mmol) and 
triemylamine (0.35 ml, 2.50 mmol) in dichloromethane (5 ml). The mixture 

30 was stirred at room temperature for 24 h then concentrated in vacuo. The resi- 
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due was purified by flash chromatography on silica gel (eluant 5% metha- 
nol/chloroform) to give an orange solid identified as 5-(4-cyano-3-methyl- 
benzoyl)-l-methyl-440-dmyd^opvra^ 
(500 mg, 73%). 

5 

24B: 5-(4-Aminomethyl-3-methylbenzoyl)-l-methyl-4,10- 
dihydropyrazolo[4,5-c]pyrido[2,3-6][l,4]dlazepine 

Cob.alt(II) chloride hexahydrate (690 mg, 2.90 mmol) was added to an 
ice-cold stirred solution of 5-(4-cyano-3-methylbenzoyl)-l-methyl-4,10- 

1 0 dihydropyrazolo[4,5-c]pyrido[2,3-£>] [l,4]diazepine (500 mg, 1 .45 mmol) in 
methanol (15 ml). Sodium borohydride (570 mg, 15.00 mmol) was added por- 
tion wise and the mixture was stirred at room temperature for lh. 1M KHS0 4 
was added, the methanol was removed in vacuo, and the aqueous residue was 
filtered through Celite®. The filtrate was washed with diethyl ether, basified to 

15 pH12 with 2M sodium hydroxide and extracted with chloroform. The chloro- 
form extracts were washed with brine and concentrated in vacuo to give a pale 
orange solid identified as 5-(4-arninomethyl-3-methylbenzoyl)-l-methyl-4,10- 
dihydropyrazolo[4,5-c]pyrido[2,3-6][l,4]diazepine (400 mg, 79%). 

20 24C: 5-(4-(4-(2-Hydroxyethyl)piperazine-l-carbonylaminomethyl)-3- 
methylbenzoyl)-l-methyl-4,10-dihydropyrazolo[4,5-c]pyrido[2,3- 
£][l,4]diazepme 

l,i'-Carbonyldiimidazole (20 mg, 0.12 mmol) was added to a solution 
of 5-(4-ammomemyl-3-memylbenzoyl)-l-methyl-4,10-d^ydLOpyrazolo[4,5- 

25 c]pyrido[2,3-£][l,4]diazepine (35 mg, 0.10 mmol) in DMF (3 ml). The solu- 
tion was stirred for lh, a solution of l-(2-hydroxyethyl)piperazine (13 mg, 0.10 
mmol) and DIBA (18 ul, 0.10 mmol) in DMF (2 ml) was added and the mix- 
ture was stirred at room temperature for 24 h then concentrated in vacuo. The 
residue taken up in chloroform and the solution was washed with brine and 

30 concentrated in vacuo. The residue was purified by flash chromatography on 
silica gel (eluant 7% methanol/chloroform) to give a pale yellow solid identi- 
fied as 5-(4-(4-(2-hydroxyethyl)piperazine- l-carbonylaminomethyl)-3-methyl- 
benzoyl)-l-memyl-4,10-dmy(iropyr^ 
(29 mg, 58%). 
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*H NMR: 5 2.42 (3H, br s), 2.44-2.60 (7H, m), 3:20-3.40 (4H, m), 3.55-3.65 
(2H, m), 3.79 (3H, s), 3.85-4.00 (1H, m), 4.26 (2H, br s), 4.88 (1H, br s), 5.80- 
5.95 (1H, m), 6.60 (1H, br s), 6.80- 7.30 (6H, m), 8.00 (1H, s) ppm. 

5 MS: [M+H] + = 505.2 

Example 25 

4-(2-Cyclopropyl-ethyl)-piperazlne-l-carboxylic acid 3-methyl-4-(3- 
methyl~440-dmydro-3H-2 5 3,4,9-tetraa 
10 benzylamide 



25A: S-Methyl^-CS-methyl^jlO-dihydro^H^^^^-tetraaza- 
benzo[f]azulene-9-carbonyl)*en2;oiiitrile 

Thionyl chloride (0.8 ml, 11.00 mmol) was added to a suspension of 4- 

15 Cyano-2-mefhylbenzoic acid (630 mg, 3.91 mmol) in toluene (30 ml). The 

mixture was heated at reflux for 2h, allowed to cool and concentrated in vacuo. 
The residue was azeotroped with toluene and then taken up in dichloromefhane 
(25ml). The resulting solution was added to a stirred solution of l-methyl-4,10- 
dihyckopyrazolo{5 ? 4-&][l,5]beiizodiazepine (706 mg, 3.53 mmol) andtriethyl- 

20 amine (0.70ml, 5.02mmol) in dichloromethane (25ml). The mixture was heated 
at reflux for 1 8h and cooled. The mixture was diluted with dichloromethane 
and washed with 0.3 M KHSO4, saturated NaHC0 3 and brine.then concen- 
trated in vacuo. The residue was purified by flash chromatography on silica gel 
(eluant ethyl acetate) to give an off-white .solid identified as 3-methyl-4-(3- 

25 methyl-4,10~dihydro-3H-2,3,^ 
benzonitrile (1.06 g, 87%). 
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25B:(4-Aminomethyl-2-methyl-phenyl)<3-methyl-4^0-dihydro-3H- 
2,3,4,9-tetraaza-benzo[f]azulen-9-yl)-metlianoiie 

Cobalt(II) chloride hexahydrate (1.45 g, 6.09 mmol) was added to a 
stiired solution of S-methyM^S-methyM^O-dihydro-SH^^A^-tetraaza- 

5 benzo[f]azulene-9-carbonyl)-benzOnitrile (1 .04 g, 3 .03 mmol) in methanol (50 
ml). Sodium borohydride (1.16 g, 30.66 mmol) was added portion-wise and the 
mixture was stirred at room temperature for 3 h. 0.3 M KHSO4 was added and 
the mixture was concentrated in vacuo. The residue was diluted with saturated 
NaHC0 3 and extracted with chloroform. The chloroform extracts were washed 

10 with brine, concentrated in vacuo and freeze dried to give an off-white solid 
identified as (4-annnomethyl-2-memyl-phenyl)-(3-memyl-4,10-dmydro-3H- 
2 } 3 } 4,9-tetraaza-benzo[fJazulen-9-yl)-methanone (475 mg, 45%). 

25C: 4-(2-Cyclopropyl-ethyl)-piperazine-l-carboxylic acid 3-methyl-4-(3- 
15 methyl-4,10-dihydro-3H-2,3,4,9-tetraaza-benzo[fJazulene-9-carbonyl)- 

benzylamide 

1,1 '-Carbonyldiimidazole (29 mg, 0.18 mmol) was added to a solution 
of(4-ammomethyl-2-methyl-phenyl)-(3-methyl-4,10-dihydro-3H-2,3;4,9- 
tetraaza-benzo[f]azulen-9-yl)-methanone (60 mg, 0.17 mmol) in DMF (3 ml). 

20 The solution was stirred for 1 h, a solution of l-(2-Cyclopropyl-ethyl)- 

piperazine (39 mg, 0.17 mmol) and DffiA (98 ul, 0.55 mmol) in DMF (1 ml) 
was added and the mixture was stirred at room temperature for 1 8 h. The mix- 
ture was diluted with ethyl acetate and washed with 5% KHCO3, water and 
brine and concentrated in vacuo. The residue was purified by flash chromatog- 

25 raphy on silica gel (eluant 100/10/1 chloroform/methanol/concentrated ammo- 
nia) to give a white solid identified as 4-(2-cyclopropyl-ethyl)-piperazine-l- 
carboxylic acid 3-memyl-4-(3-memyl-4,10-(miydro-3H-2,3,4,9-tetraaza- 
benzo[f]azulene-9-t^bonyl)-benzylamide (51 mg, 56%). 

30 J H NMR: 5 0.01-0.09 (2H, m) 0.42-0.44 (2H, m), 0.62-0.66 (1H, m), 1 .34- 
1.40 (2H, m), 2.29 (3H, s) 2.31-2.42 (6H, m), 3.31-3.35 (4H, m), 3.66 (3H, s), 
3.97 (1H, d, J=14.6Hz), 4.20 (2H, d, J=5.4Hz), 4.39-4.41 (1H, m), 4.89-4.94 
(1H, m), 5.83 (1H, d, J=14.6Hz) 6.56-7.26 (8H, m)' 



35. MS: [M+H] + « 528.7 
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Examples 26 - 150 

The following compounds were prepared using methods analogous to 
those described above. 



5 Examples 26 - 35 

s' 
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ll 35 
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R 1 


R 4 


MS: 
[M+H1 + 
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CH 2 CH 2 OH 
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Examples 36 - 51 
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Examples 52 - 126 
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Examples 130 - 137 
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R 4 


MS: 
[M+H] + 


150 




514.3 



Example 151 
In vitro Testing 

Compounds were assayed to determine their ability to inhibit the cellu- 
lar consequences of AW stimulation on intact cells. In the assay, the com- 
pounds of the invention cause significant inhibition of cellular activation at 
concentrations of 30 pM or less. Preferred compounds cause significant inhibi- 
tion at concentrations of 300 nM 



10 Example 152 

Tablet for Oral Administration 

Tablets containing 100 mg of the compound of Example 15 as.the active 
agent are prepared from the following: 



Compound of Example 15 200.0 g 

Cornstarch 71.0 g 

Hydroxypropylcellulose 1 8 -0 g 

Carboxymethylcellulose calcium 1 3 .0 g 

Magnesium stearate 3.0 g 

Lactose 195.0 g 

Total 500.0 g 



15 The materials are blended and then pressed to give 2000 tablets of 250 

mg, each containing 100 mg of the compound of Example 15. 

The forgoing demonstrates that the compounds according to the present 
invention act as antagonists at the vasopressin Vi a receptor and accordingly 
they may find utility as pharmaceutical agents for the treatment of conditions 

20 such as primary dysmenorrhea, pre-term labour, hypertension, Raynaulds 
disease, brain oedema, motion sickness, small cell lung cancer, depression, 
anxiety, hyponatremia, liver cirrhosis and congestive heart failure. 
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The scope of the present invention is further defined in the following 
claims. 
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CLAIMS 



1. A compound according to general formula 1, or apharmaceutically 
acceptable salt thereof 




r (CH 2 ) a 

X 1 N - N ~~ R4 
X Y N -(CH 2 ) b 



wherein: 

- G 1 is selected from a group according to general formula 2, a group accord- 
ing to general formula 3, a group according to general formula 4, a group 
10 according to general formula 5, a group according to general formula 6 and a 
group according to general formula 7; 
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- A 1 is selected from CH 2 , CH(OH), NH, N-alkyl, O and S; 

- A 2 is selected from CH 2 , CH(OH), C(=0) andNH; 

- A 3 is selected from S, NH, N-alkyl, -CH=CH- and -CH=N-; 

- A 4 and A 5 are each selected from CH and N; 
5 - A 6 is selected from CH 2 , NH, N-alkyl and O; 

- A 7 and A 11 are selected from C and N; 

- A 8 and A 9 are selected from CH, N, NH, N(CH 2 ) d R 7 and S; 

- A 10 is selected from -CH=CH- CH, N, NH, N(CH 2 ) d R 7 and S; 

- A 12 and A 13 are selected from N and C; 

10 - A 14 , A 15 and A 16 are selected from NH, N-CH 3 , S, N and CH; 

- X 1 is selected from O and NH; 

- R 1 , R 2 and R 3 are each selected from H, alkyl, O-alkyl, F, CI and Br; 

- R 4 is selected fromH, alkyl, alkenyl, alkynyl, optionally substituted phenyl, 
optionally substituted thienyl, optionally substituted furyl, optionally substi- 

1 5 tuted pyridyl, optionally substituted pyrrolyl, optionally substituted pyrazolyl, 
optionally substituted imidazolyl, optionally substituted oxazolyl, optionally 
substituted isoxazolyl, optionally substituted thiazolyl, optionally substituted 
isothiazolyl, -(CH 2 )eR 8 , -CH 2 -CH=CH-CH 2 -R 8 , -CH 2 -C S C-CH 2 -R 8 , -(CH 2 ) g - 



CH(OH)-(CH 2 ) h -R 8 , -(CH 2 )i-0-(CH 2 ) r R 8 and"' 2 ; 
20 - R 5 and R 6 are independently selected from alkyl, Ar and -(CH 2 )f-Ar; 

- R 7 is selected from H, alkyl, optionally substituted phenyl, F, OH, O-alkyl, 
O-acyl, S-alkyl, NH 2 , NH-alkyl, N(alkyl) 2 , NH-acyl, N(alkyl)-acyl, C0 2 H, 
C0 2 -alkyl, CONH 2 , CONH-alkyl, CON(alkyl) 2 , CN and CF 3 ; 

- R 8 is selected from H, alkyl, alkenyl, alkynyl, acyl, optionally substituted 

25 phenyl, optionally substituted pyridyl, optionally substituted thienyl, optionally 
substituted furyl, optionally substituted pyrollyl, optionally substituted pyra- 
zolyl, optionally substituted imidazolyl, optionally substituted oxazolyl, op- 
tionally substituted isoxazolyl, optionally substituted thiazolyl, optionally sub- 
stituted isothiazolyl, F, OH, hydroxyalkyl, O-alkyl, O-acyl, S-alkyl, NH 2 , 

30 NH-alkyl, N(alkyl) 2 , 1-pyrrolidinyl, 1-piperidinyl, 4-morpholinyl, NH-acyl, 
N(alkyl)-acyl, N 3 , C0 2 H, C0 2 -alkyl, CONH 2 , CONH-alkyl, CON(alkyl) 2 , CN 
and CF 3 ; 

- Ar is selected from optionally substituted thienyl and optionally substituted 
phenyl; 
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- a is 1 or 2, b is 1, 2 or 3; c is 1 or 2, dis 1, 2 or 3; e is 1, 2, 3 or 4; f is 1, 2 or 3 
and g, h, i and j are all independently 1 or 2; 



- not more than one of A 8 , A 9 and A 10 is NH,. N(CH 2 )dR 7 or S; 
5 - A 7 and A 11 are not both simultaneously N; 

- neither A 7 nor A 11 is N if one of A 8 , A 9 and A 10 is NH, N(CH 2 ) d R 7 or S; 

- if A 10 is not -CH=CH- then one of A 8 , A 9 and A 10 is NH, N(CH 2 ) d R 7 or S or 



- not more than one of A 14 , A 15 and A 16 is NH, N-CH 3 or S; 
10 - A 12 and A 13 are not both simultaneously N; 

- if one of A 14 , A 15 and A 16 is NH, N-CH 3 or S then A 1? and A 13 are both C; 



- one of A 14 , A 15 and A 16 is NH, N-CH 3 or S or one of A 12 and A 13 is N, 
wherein said compound is selected from the group consisting of: 

15 - 4-(3,3-Dime1liyl-butyl)-piperazine-l-carboxylic acid 2-mefhyl~4-(3-methyl- 
4, 10-dihydro-3H~2,3,4^ 

- 4-(2-Cyclopropyl-ethyl)-pipcrazine-l-carboxylic acid 2-methyl-4-(3-methyl- 
4,10-dihycko-3H-2,3,4,9-tetra^ 

- 4- i Cyclopropylmethyl-piperazine-l-carboxylic acid 3-methyl-4-(3-methyl- 
20 4,10-dihydro-3H-2,3,4,9-tete^ 

- 4-Cyclopropylmethyl-piperazine-l-carboxylic acid 3 -fluoro-4-(3 -methyl- 
4,10-dihydro-3H-2,3,4,9-tefr 

- 4-(2-Hydroxymethyl-cyclopropylmetiiyl)-piperazine-l--carboxylic acid 2- 
methyl-4-(3-methyl-4, 1 0-dihydro-3H-2,3 ,4,9-tetraaza-benzo[f]azulene-9- 

25 carbonyl)-benzylamide; 

- 4-(3-Methyl-butyl)-piperazine-l-carboxylic acid 2-methyl-4-(3-meth^^ 
dihydro-3H-2,3,4,9-tetr^ 

- 4-Cyclqpentylmethyl-piperazine-l-carboxylic acid 2-methyl-4-(3-methyl- 
4,10-dihydro-3H-2,3,4,94etraaza-benzo[f]azulene-9-carbony 

30 - 4-Cyclohexylmethyl-piperazine-l-carboxylic acid 2~methyl-4-(3-methyl- 
4,10-dihydro-3H-2,3,4,9~tetra^^ 

- 4-Cyclopropylme13iyl-pipera2dne-l-Garboxylic acid 3-chloro-4-(3-methyl- 
4, 1 0-dihydro-3H-2,3,4,9-tetr^ 

- 4-Cyclobutylme1byl-piperazineT 1 -carboxylic. acid 3-cHoro-4-(3-methyl~4, 1 0 
35 dihydro-3H-2,3,4,9-tetraaza-benzoM 



provided that: 



one of A 7 and A 11 is N; 



and 
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- 4-Cyclobutylmefliyl-piperazine-l-caxboxylic acid 2-methyl-4-(3-methyl-4, 1 0- 
dihydro-3H-2,3,4 5 94etraaza-benzo[f]a2xilene-9- 

- 4-(2-Cyclopropyl-ethyl)-piperazine-l-caxboxylic acid3-methyl-4-(3-methyl- 
4 5 10-&hydro-3H-2;3,4,9^ 

5 - 4-Pentyl-piperazine-l-carboxylic acid 2-methyl-4-(3-niethyl-4,10-dihydro- 
3H-2,3 ,4,9-tetraaza-ber^ 

- 4-Hexyl-piperazine-l-carboxylic acid 2-methyl-4-(3-metbyl-4 3 10-dihydro- 
3H-2,3 ,4,9-tetraaza-benzo[^ 

- (R)-4-(2-Metbyl-butyl)-piperazme-l-carboxylic.acid 2-methyl-4-(3-mefhyl- 
10 440-cHhydro-3H-2,3,4,9-t^ 

- 4-(2-Efhyl-butyl)-piperazine-l-carboxylic acid 2-methyl-4-(3-methyl-4 5 10- 
dihydro-3H-2,3,4,9~tetr 

- 4-(2-Methyl-but-2--enyl)--piperazine--l-caxboxylic acid 2-me1hyl-4-(3-methyl- 
4, 1 0-dihydro-3H-2,3 ,4 3 9-tetraaza-benzo[f] a2^ene-9-carbonyl)-benzylamide; 

15 - 4-Cyclobulylmethyl-piperazine-l-carboxylic acid 3-methyl-4-(3-methyl-4 > 10 
dihydro-SH^S^^-teto 

- 4-Cyclobutylmethyl-piperazine-l-carboxylic acid 3-fluoro-4-(3-methyl-4 3 10- 
dihydro-3H-23 A9-te^ 

- 4-Cyclobutylmet3iyl-pipeTazine-l-carboxylic acid 2-fluoro-4-(3-mefhyl-4 3 10- 
20 dihydro~3H-2,3,4,9-teto 

- 4-Cyclopropylmefhyl-piperazine-l-carboxylic acid 2-fluoro-4-(3-methyl- 
4,10-dihydro~3H-2,3,4 ? 9-te^ 

- 4-Cyclobutylmethyl-piperaziue-l-carboxylic acid 4-(3-methyl--4,10-dihydro- 
3H-2,3,4,9-tetraaza-bei]£o[f]azulene^ 

25 - 4-Cyclopropylmethyl-pipera2;ine-l-carboxylic acid 2-ethyl-4-(3-methyl-4 ? 10 

dihydro-3H-2,3,4,9-tetxaaza-benzo[^ 

- 4-Cyclobutylmefhyl-piperazine-l-carboxylic acid 2-chloro-4-(3-methyl-4 5 10 
dihydro-3H-2,3,4,9-tetraaza^^^ 

- 4-Cyclopropylmethyl-piperazine-l-carboxylic acid 2-chloro-4-(3 -methyl- 
30 4, 1 0-dihydro-3H-2,3 ,4,9-tetxaaza-benzo[f]azulene^ 

and 

- 4-Cyclobutylmefhyl-piperazine-l-carboxylic acid 3 -methoxy-4-(3 -methyl- 
4, 1 0-dihydro-3H-2,3,4,9-teto^ 

35 2. A pharmaceutical composition comprising a compound according to 

claim 1 as an active agent 



10 



15 
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3. A pharmaceutical composition according to Claim 2 formulated as a 
tablet or capsule for oral administration. 

5 4. A pharmaceutical composition according to Claim 2 or 3 for treat- 

ment of primary dysmenorrhoea. 

5. A pharmaceutical composition according to Claim 2 or 3 for treat- 
ment of male erectile dysfunction. 



6. A pharmaceutical composition according to Claim 2 or 3 for treat- 
ment of pre-term labour, hypertension, Raynauld's disease, brain oedema, mo- 
tion sickness, small cell lung cancer, depression, anxiety, hyponatremia, liver 
cirrhosis or congestive heart failure. 

7. The use of a compound according to general formula 1, or a pharma- 
ceutical^ acceptable salt thereof 




r (CH 2 ) a 

o 



20 wherein: 

- G 1 is selected from a group according to general formula 2, a group accord- 
ing to general formula 3, a group according to general formula 4, a group ac- 
cording to general formula 5, a group according to general formula 6 and a 
group according to general formula 7; 

At 
^ A 9 



_ 5 / 
/ A 4 



25 

2 3 



R A N N 




5 7 

- A 1 is selected from CH 2 , CH(OH), NH, N-alkyl, O and S; 

- A 2 is selected from CH 2> CH(OH), C(=0) andNH; 

- A 3 is selected from S, NH, N-alkyl, -CH=CH- and -CH=N-; 

- A 4 and A 5 are each selected from CH and N; 
10 - A 6 is selected from CH 2 , NH, N-alkyl and O; 

- A 7 and A 11 are selected from C andN; 

- A 8 and A 9 are selected from CH, N, NH, N(CH 2 ) d R 7 and S; 

- A 10 is selected from -CH=CH- CH, N, NH, N(CH 2 ) d R 7 and S; 

- A 12 and A 13 are selected from N and C; 

15 - A 14 , A 15 and A 16 are selected from NH, N-CH 3 , S, N and CH; 

- X 1 is selected from O and NH; 

- R 1 , R 2 and R 3 are each selected from H, alkyl, O-alkyl, F, CI and Br; 

- R 4 is selected from H, alkyl, alkenyl, alkynyl, optionally substituted phenyl, 
optionally substituted thienyl, optionally substituted furyl, optionally substi- 

20 tuted pyridyl, optionally substituted pyrrolyl, optionally substituted pyrazolyl, 
optionally substituted imidazolyl, optionally substituted oxazolyl, optionally 
substituted isoxazolyl, optionally substituted thiazolyl, optionally substituted 
isofbiazolyl, -(CH 2 )eR 8 , -CH 2 -CH=CH-CH 2 -R 8 , -CH 2 -CsC-CH 2 -R 8 , -(CH 2 ) g - 

ri i ^ R a 

CH(OH)-(CH 2 VR 8 , -(CH 2 )i-6-(CH 2 )j-R 8 and ; 
25 - R 5 and R 6 are independently selected from alkyl, Ar and -(CH^f-Ar; 
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- R 7 is selected from H, alkyl, optionally substituted phenyl, F, OH, O-alkyl, 
O-acyl, S-alkyl, NH 2 , NH-alkyl, N(alkyl) 2 , NH-acyl, N(alkyl)-acyl, C0 2 H, 
C0 2 -alkyl, CONH 2 , CONH-alkyl, CON(alkyl) 2 , CN and CF 3 ; 

- R 8 is selected fromH, alkyl, alkenyl, alkynyl, acyl, optionally substituted 

5 phenyl, optionally substituted pyridyl, optionally substituted tbienyl, optionally 
. substituted furyl, optionally substituted pyrollyl, optionally substituted pyra- 
zolyl, optionally substituted imidazolyl, optionally substituted oxazolyl, op- 
tionally substituted isoxazolyl, optionally substituted thiazolyl, optionally sub- 
stituted isothiazolyl, F, OH, hydroxyalkyl, O-alkyl, O-acyl, S-alkyl, NH 2 , 

10 NH-alkyl, N(alkyl) 2 , 1-pyrrolidinyl, 1-piperidinyl, 4-moipholinyl, NH-acyl, 
N(alkyl)-acyl, N 3 , C0 2 H, C0 2 -alkyl, CONH 2 , CONH-alkyl, CON(alkyl) 2 , CN 
and CF 3 ; 

- Ar is selected from optionally substituted tbienyl and optionally substituted 
phenyl; 

15 - a is 1 or 2, b is 1, 2 or 3; c is 1 or 2, d is 1, 2 or 3; e is 1, 2, 3 or 4; f is 1, 2 or 3 
and g, h, i and j are all independently 1 or 2; 
provided that: 

- not more than one of A 8 , A 9 and A 10 is NH, N(CH 2 ) d R 7 or S; 

- A 7 and A 11 are not both simultaneously N; 

20 - neither A 7 nor A 11 is N if one of A 8 , A 9 and A 10 is NH, N(CH 2 ) d R 7 or S; 

- if A 10 is not -CH=CH- then one of A 8 , A 9 and A 10 is NH, N(CH 2 ) d R 7 or S or 
one of A 7 and A 11 is N; 

- not more than one of A 14 , A 15 and. A 16 is NH, N-CH 3 or S; 

- A 12 and A 13 are not both simultaneously N; 

25 - if one of A 14 , A 15 and A 16 is NH, N-CH 3 or S then A 12 and A 13 are both C; 
and 

- one of A 14 , A 15 and A 16 is NH, N-CH 3 or S or one of A 12 and A 13 is N, 

for the manufacture of a pharmaceutical composition for treatment of primary 
dysmenorrhoea. 

30 

8. The use of a compound according to general formula 1, or a pharma- 
ceutically acceptable salt thereof 
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wherein: 

- G 1 is selected from a group according to general formula 2, a group accord- 
5 ing to general formula 3, a group according to general formula 4, a group ac- 
cording to general formula 5, a group according to general formula 6 and a 
group according to general formula 7; 



10 




7 

15 - A 1 is selected from CH 2 , CH(OH), NH, N-alkyl, O and S; 

- A 2 is selected from CH 2> CH(OH), C(=0) and NH; 

- A 3 is selected from S, NH, N-alkyl, -CH=CH- and -CH=N-; 

- A 4 and A 5 are each selected from CH and N; 
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- A 6 is selected from CH 2 , NH, N-alkyl and O; 

- A 7 and A 11 are selected from C and N; 

- A 8 and A 9 are selected from CH, N, NH, N(CH 2 ) d R 7 and S; 

- A 10 is selected from -CH=CH- CH, N, NH, N(CH 2 ) d R 7 and S; 
5 - A 12 and A 13 are selected from N and C; 

- A 14 , A 15 and A 16 are selected from NH, N-CH 3 , S, N and CH; 

- X 1 is selected from O and NH; 

- R 1 , R 2 and R 3 are each selected from H, alkyl, O-alkyl, F, CI and Br; ) 

- R 4 is selected fromH, alkyl, alkenyl, alkynyl, optionally substituted phenyl, 
1 0 optionally substituted thienyl, optionally substituted furyl, optionally substi- 
tuted pyridyl, optionally substituted pyrrolyl, optionally substituted pyrazolyl, 
optionally substituted imidazolyl, optionally substituted oxazolyl, optionally 
substituted isoxazolyl, optionally substituted thiazolyl, optionally substituted 
isothiazolyl, -(CH 2 )eR 8 , -CH 2 -CH=CH-CH 2 -R 8 , -CH 2 -C=C-CH 2 -R 8 , -(CH 2 ) g - 

rn ^ R 8 

15. CH(OH)-(CH 2 ) h -R 8 ,-(CH 2 )i-0-(CH 2 ) r R 8 and un2 ; 

- R 5 and R 6 are independently selected from alkyl, Ar and -(CH 2 )f-Ar; 

- R 7 is selected fromH, alkyl, optionally substituted phenyl, F, OH, O-alkyl, 
O-acyl, S-alkyl, NH 2 , NH-alkyl, N(alkyl) 2 , NH-acyl, N(alkyl)-acyl, C0 2 H, 
C0 2 -alkyl, CONH 2 , CONH-alkyl, CON(alkyl) 2 , CN and CF 3 ; 

20 - R 8 is selected from H, alkyl, alkenyl, alkynyl, acyl, optionally substituted 

phenyl, optionally substituted pyridyl, optionally substituted thienyl, optionally 
substituted furyl, optionally substituted pyrollyl, optionally substituted pyra- 
zolyl, optionally substituted imidazolyl, optionally substituted oxazolyl, op- 
tionally substituted isoxazolyl, optionally substituted thiazolyl, optionally sub- 

25 stituted isothiazolyl, F, OH, hydroxyalkyl, O-alkyl, O-acyl, S-alkyl, NH 2 , 
NH-alkyl, N(alkyl) 2 , 1-pyrrolidinyl, 1-piperidinyl, 4-morpholinyl, NH-acyl, 
N(alkyl)-acyl, N 3 , C0 2 H, C0 2 -alkyl, CONH 2 , CONH-alkyl, CON(alkyl) 2 , CN 
andCF 3 ; 

- Ar is selected from optionally substituted thienyl and optionally substituted 
30 phenyl; 

- a is 1 or 2, b is 1, 2 or 3; c is 1 or 2, d is 1, 2 or 3; e is 1, 2, 3 or 4; f is 1, 2 or 3 
and g, h, i and j are all independently 1 or 2; 

provided that: 

- not more than one of A 8 , A 9 and A 10 is NH, N(CH 2 ) d R 7 or S; 
35 - A 7 and A 11 are not both simultaneously N; 
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- neither A 7 nor A 11 is N if one of A 8 , A 9 and A 10 is NH, N(CH 2 )dR 7 or S; 

- if A 10 is not -CH=CH- then one of A 8 , A 9 and A 10 is NH, N(CH 2 ) d R 7 or S or 
one of A 7 and A 11 is N; 

- not more than one of A 14 , A 15 and A 16 is NH, N-CH 3 or S; 
5 - A 12 and A 13 are not both simultaneously N; 

- if one of A 14 , A 15 and A 16 is NH, N-CH 3 or S then A 12 and A 13 are both C; 
and 

- one of A 14 , A 15 and A 16 is NH, N-CH 3 or S or one of A 12 and A 13 is N, 

for the manufacture of a pharmaceutical composition for treatment of pre-term 
10 labour, hypertension, Raynauld's disease, brain oedema, motion sickness, small 
cell lung cancer, depression, anxiety, hyponatremia, liver cirrhosis or conges- 
tive heart failure. 

9. The use according to Claim 7 or 8, wherein at least one of R 1 , R 2 and 
15 R 3 is H and at least one is not H. 

10. The use according to any one of Claims 7-9, wherein one of R 1 , R 2 
and R 3 is selected from an alkyl group, an O-alkyl group, F, CI and Br and the 
others are H. 

20 

11. The use according to any one of the Claims 7 - 10, wherein X 1 is 

NH. 

1 2 . The use according to any one of the Claims 7-11, wherein a is 1 
25 and b is 2. 

13. The use according to any one of the Claims 7 - 12, wherein G 1 is a 
group according to general formula 3. 

30 14. The use according to Claim 13, wherein c is 2. 

15. The use according to Claim 13 or 14, wherein A 1 is CH 2 and A 2 is 

NH. 

35 ' 16. The use according to Claim 13 or 14, wherein A 1 is NH or N-alkyl 

andA 2 isC(=0). 
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17. The use according to Claim 13 or 14, wherein A 3 is S and A 4 and A 5 
are both CH. 

5 18. The use according to any of Claims 13 - 17, wherein A 3 is - 

CH=CH- and A 4 and A 5 are both CH. 

19. The use according to any of Claims 13 - 17, wherein A 3 is — CH=N- 
and A 4 and A 5 are both CH. 

10 

20. The use according to any of Claims 13-17, wherein A 3 is - 
CH=CH-, A 4 is CH and A 5 is N. 

21. The use according to any of Claims 7-12, wherein G 1 is a group 
. 15 according to general formula 6 or 7 

22. The use according to Claim 21, wherein A 3 is S and A 4 and A 5 are 
both CH. 

20 23. The use according to Claim 21, wherein A 3 is -CH=CH- and A 4 and 

A 5 are both CH. 

24. The use according to Claim 21, wherein A 3 is -CH=N- and A 4 and. 
A 5 are both CH. 

25 

25. The use according to Claim 21, wherein A 3 is ~CH==CH-, A 4 is CH 
and A 5 is N. 

26. The use according to any one to Claims 7 — 12, wherein G 1 is a 
30 group according to general formula 4 or 6. 

27. The use according to Claim 26, wherein A 6 is NH. 

28. The use according to Claim 26 or 27, wherein A 8 is NH or N- 
35 (CH 2 ) d -R 7 . 



v-r iff Sn i.-rij'-wittfy i 
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29. The use according to Claim 28, wherein A 9 is N and A 10 is CH. 

30. The use according to Claim 7 or 8, wherein one of R 1 , R 2 andR 3 is 
selected from an alkyl group, an O-alkyl group, F, CI and Br and the others are 

5 HandXMsNH. 

31. The use according to any one of Claims 7 or 8, wherein one of R 1 , 
R 2 and R 3 is selected from an alkyl group, an O-alkyl group, F, CI and Br and 
the others are H and X 1 is NH, a is 1 and b is 2. 

10 

32. The use according to Claim 7 or 8, wherein G 1 is a group according 
to general formula 6, A 4 , A 5 and A 10 are all CH, A 6 is NH, A 7 and A 11 are both 
C, A 8 is N-(CH 2 ) d -R 7 ' and A 9 is N. 

15 33 . The use according to Claim 7 or 8, wherein R 1 is an alkyl group, an 

O-alkyl group, F, CI or Br, R 2 and R 3 are both H, X 1 is NH, a is 1, b is 2, G 1 is 
a group according to general formula 6, A 4 , A 5 and A 10 are all CH, A 6 is NH, 
A 7 and A 11 are both C, A 8 is N-(CH 2 ) d -R 7 and A 9 is N. 

20 34. The use according to Claim 7 or 8, wherein said compound is se- 

lected from the group consisting of: 

- 4-Cyclopropylmethyl-piperazine-l-carboxylic acid2-methyl-4-(3-methyl- 
4,10-dmydTO-3H-2,3,4,9-tetraaza-benzo[fjazulene-9-carbonyl)-benzylamide, 
_ 4-(3,3-Dimemyl-butyl)-piperazine-l-carboxylic acid 2^methyl-4-(3-methyl- 

25 4, 10-dihydro-3H-2,3,4,9-tefraa2a-benzo[fJazulene-9-carbonyl)-ben2ylamide, 

- 4-(3-Memylsmfanyl-propyl)-piperazine-l-carboxyhc acid 2-methyl-4-(3- 
memyl-4,10-dmydro-3H-2,3,4,9-tefraaza-benzo[fJazulene-9-carbonyl)- - 
benzylamide, 

- 4-(2-Cyclopropyl-ethyl)-piperazine-l-carboxylic acid 2-methyl-4-(3-methyl- 
30 4,10-dmydro-3H-2,3,4,9-tefraaza-benzo[f]azulene-9-carbonyl)-benzylamide / 

- 4-Cyclopropylmethyl-piperazine-l-carboxylic acid 3-methyl-4-(3-methyl- 
4,10-dmydro-3H-2,3,4,9-tefraaza-benzo[fjazulene-9-carbonyl)-benzylamide ; 

- 4-Cyclopropylmethyl-piperazine-l-carboxylic acid 3-fiuoro-4-(3-methyl- 
4,10-dmydro-3H-2,3,4,9-tefraa2a-benzb[i]a2ulene-9-carbonyl)-benzylamide^ 
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- 4-(2-Hydroxymethyl-cyclopropylmefhyl)-piperazine- 1 -carboxylic acid 2- 
me1byl-4-(3-methyl-4,lO-dibydro-3H^^ 

carbonyl)-benzylaniide, 

- 4-(3-Mefhyl-butyl)-piperazine-l -carboxylic acid 2-methyl-4-(3-methyl-4,10- 
5 dihy(ko-3H-2,3,4,9-tetraaza-beiizo[f]a2xdene-9-carbonyl)-be^ 

- 4-Cyclopentybnethyl-pipera2ane-l-carboxylic acid2-methyl-4-(3-methyl- 
4,10-dibydxo-3H-2 ) 3,4 J 9-tetraaza-benzo[i]a2^ene-9-carbortyl)-benzyla^ 

- 4-Cyclohexylmethyl-piperazine-l-carboxylic acid 2-methyl-4-(3-methyl- 
4,10-dihydro-3H-2,3A9-tetraaza-beim>[f] 

10 - 4-Cycloprbpylmethyl-pipera2dne-l-carboxylic acid 3-cbloro-4-(3-methyl- 
4, 1 0-(Hhydro-3H-2,3,4,9-tetraaza-benzo[f]azulene-9-carbonyl)-benzylamide, 

- 4-Cyclobutylmethyl-piperazine-l-carboxylic acid 3-chloro-4-(3-methyl-4,10- 
dihydro-3H-2,3 ,4,9-tetraaza-benzo[f] azulene-9-carbonyl)-benzylamide, 

- 4-Cyclobutylmethyl-piperazine-l-carboxylic acid 2-methyl-4-(3-rnethyl-4,10- 
1 5 dihydro-3H-2,3 ,4,9-tetraaza-benzo[f]a2wlene-9-carbonyl)-beii2ylarnide, 

- 4-(2-Cyclopropyl-etliyl)-piperazine-l-carboxylic acid 3-methyl-4-(3-metbyl- 
440-dihydro-3H-2,3A9-tetxaaza-benzo[f]azulene-9-carbonyl)-benz^ 

- 4-Pentyl-piperazine-l-carboxylic acid2-methyl-4-(3-methyl-4,10-dih.ydro- 
3H-2,3,4,9-tetraaza-benzo[f]a2xilene-9-carbbriyl)-benzylarnide, 

20 - 4-Hexyl-piperazirie-l-carboxylic acid 2-me1h.yl-4<3-metb.yl-4 > l0-dih.ydro- 
3H-2,3 ,4 } 9-tetraaza-benzo[f]azulene-9-carbonyl)-benzylainide, 
_ (TR)-4-(2-Methyl-butyl)-piperaziiie-l-carboxylic acid 2-metbyl-4-(3-methyl- 
4, 1 0-dihydro-3H-2,3 ,4 5 9-tetraaza-benzo[f3a2^ene-9-carboayl)-benzylamide, 

- 4-(2-Ethyl-butyl)-piperazine-l-carboxylic acid 2-methyl-4-(3-mefhyl-4,10- 
25 dihydro-3H-23,4,9-te1xaaza-benzo[i]azulene-9-carbonyl)-ber^larxri 

- 4-(2-Metbyl-but-2-enyl)-piperazine-l -carboxylic acid 2-methyl-4-(3-methyl- 
4 } 10-dihydro-3H-23,4,9-tetraaza-benzo[f]azwlene-9-carbonyl)-benzylam 

- 4-Cyclobutylmethyl-piperazine-l-carboxylic acid 3-methyl-4-(3-methyl-4,10- 
6^bydro-3H-23,4,9-tetraaza-benzo[fiazulene-9-carbonyl)-ben2ylan^ 

30 - 4-Cyclobutylmethyl-piperazine-l-carboxylic acid 3-fluoro-4-(3-methyl-4, 10- 
dihydro-3H-2,3A9-tetraaza-benzo[Q 

- 4-Cyclobutylmethyl-piperazine-l-caTboxylic acid 2-fluoro-4-(3-methyl-4 > 10- 
. dihydro-3H-2,3A9-tetraaza-benzo[i]a 

- 4-Cyclopropylmethyl-piperazine-l -carboxylic acid 2-flUoro-4-(3-methyl- 
35 4,l0-dihydro-3H-2,3,4,9-te1xaaza-beiizo[f]azwlene-9-carbonyl)-benzylamide, 
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- 4-Cyclobutylmethyl-piperazine-l-carboxylic acid 4-(3-methyl-4,l 0-dihydro- 
3H-2,3A9-tetraaza-benzo[f]azulene-9^ 

- 4-Cyclopropylmefhyl-piperazme-l-carboxylic acid 2-ethyl-4-(3-methyl-4,10- 
dihydro-3H-2,3A9-tetraaza-be 

5 - 4-Cyclobutylmetbyl-piperazine-l-carboxylic acid 2-chloro-4-(3-methyl-4,10- 
dibydro-3H-2 > 3 ,4,9-tetraaza-benzoffl 

- 4-Cyclopropylmetbyl-piperazine-l-carboxylic acid 2-chloro-4-(3 -mefhyl- 
4,10-dihydro-3H-2,3,4,9-te^ 

and 

10 - 4-Cyclobutylmethyl-piperazine--l--carboxylic acid 3-me1hoxy-4-(3-methyl- 
4,10-dihydro-3H-2,3,4 i 9-tetraaza^ 

35, The use of a compound selected from the group consisting of: 

- 4-(3,3-Dimethyl-butyl)-piperazine-l-carboxylic acid 2-methyl-4-(3 -methyl- 
15 4,10-dihydro-3H-2,3,4,9~t^^ 

- 4-(2-Cyclopropyl-ethyl)-piperazine-l-carboxylic acid 2-methyl-4~(3 -methyl- 
4,10-dihydro-3H-2,3,4,9-tetra^ 

- 4-Cyclopropylmethyl-piperazine-l-carboxylic acid 3 -methyl-4~(3 -methyl- 
4^ 0-dihy<ko-3H-2,3 A9-teto 

20 - 4-Cyclopropylmethyl-piperazine- 1 -carboxylic acid 3 -fluoro-4-(3 -methyl- 
4,1 0-dihydro-3H-2 > 3 ,4,9-te1xaaza-benzo[f]azulene-9-carbonyl)-ben2ylamide, 

- 4-(2-Hy(koxymethyl-cyclopropylme1hyl)-piperazine-l-carboxyH acid 2- 
me1hyl-4~(3-methyl-4,l0-d^^ 

caxbonyl)-benzylamide, 
25 - 4-(3-Methyl-butyl)-piperazine-l-carboxylic acid 2-methyl-4-(3-methyl-4 3 10- 
dihydro-3H-2 > 3 > 4 > 9"tetraaza-beiizo[f]a2^1ene-9-c^^ 

- 4-Cyclopentylmethyl-piperazine-l-cafboxylic acid 2-methyl-4~(3 -methyl- 
4 5 1 0-dihy<fro-3H~2 5 3,4 5 9~tetra^ 

- 4-Cyclohexylmethyl-piperazine-l-carboxylic acid 2-methyl-4-(3 -methyl- 
30 4,10-dihydro-3H-2,3A9-tetra^ 

- 4-Cyclopropylmethyl-piperazine-l-carboxylic acid 3-chloro-4-(3-methyl-. 
4 5 10-dihydro-3H-2,3,4 5 9-tetraaza-benzo[f]a2^1ene-9-carbonyl)-b 

- 4-Cyclobu1ylmethyl-piperazine-l-carboxylic acid 3-chloro-4-(3-methyl-4,10- 
dihydro-3H~2,3,4,9-tetra^ 

35 - 4-Cyclobutylmethyl-piperazine-l-carboxylic acid 2-methyl-4-(3-methyl~4,10- 
dihydro-3H-2,3,4,9-te1xaaza-benzo[f]azulene-9-carbonyl)-be^ 
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- 4-(2-Cyclopropyl-ethyl)-piperazine-l-cafboxylic acid 3-memyl-4-(3-methyl- 
4,10-dmydro-3H-2,3,4,94etraaza-benzo[fl 

- 4-Pentyl-piperazine-l-carboxylic acid 2-methyl-4-(3-mefhyl-4,10-dihydro- 
3H-2,3,4,9-tetraaza-benzo[Qa2^ene-9-carbonyl)-ben2ylamide, 

5 - 4-Hexyl-piperazane-l-carboxylic acid 2-mefhyl-4-(3-metbyl-4,10-dih.ydxo- 
3H-2,3,4,9-tetraaza-benzo[f]azulene-9-carbonyl)-benzylaTiiide, 

- (R)-4-(2-Methyl-butyl)-piperazine-l-carboxylic acid 2-methyl-4-(3-methyl- 
4,10-dihydro-3H-2,3,4,9-tetraaza-benzo[fj& 

- 4-(2-Ethyl-butyl)-piperazine-l-carboxylic acid 2-memyt-4-(3-methyl-4,10- 
10 dibydro-3H-2,3,4 > 9-tetraaza-benzo[f]azidene-9-carboiiyl)-beii2ylanu 

- 4<2-Methyl-but-2-enyl)-piperazine-l-carboxylic acid 2-methyl-4-(3-methyl- 
4, 1 0-dihydro-3H-2,3 ,4,9-tetraaza^^ 

- 4-Cyclobutylmethyl-piperazine-l-carboxylic acid 3-methyl-4-(3-methyl-4,10- 
d&ydro-3H-2,3,4,9-tetraaza-benzo[f]a2ulene-9-c^ 

15 _ 4-Cyclobutylmcfhyl-piperazine- 1-calboxylic acid 3-fluoro-4-(3-methyl-4, 1 0- 
dmydro-3H-2,3,4,9-tetraaza-benzo[f]azulen^ 

- 4-Cyclobutylmethyl-piperazine-l-carboxylic acid 2 fluoro-4-(3-methyl-4,10- 
dibydro-3H-2,3 J 4,94etraaza-benzo[f]a2Mlene-9-carbonyl)-benzylamide, 

- 4-Cyclopropylmethyl-piperazine-l-carboxylic acid 2-fluoro-4-(3-methyl- 
20 4,10-dihydr<>3H-2,3,4,9-tetraaza 

- 4-Cyclobutylmethyl-piperazine-l-carboxylic acid4-(3-mefhyl-4,10-dihydro- 
3H-2,3,4,9-tetraaza-benzo[f]azulene-9-carbonyl)-bei]aylamide / 

- 4-Cyclopropylmelb.yl-piperazine-l-carboxylic acid 2-emyl-4-(3-methyl-4,10- 
dihydro-3H-2,3,4,9-tetraa2&-benzo[f]a2ul^^ 

25 - 4-Cyclobulylmethyl-piperazine-l-carboxylic acid 2-chloro-4-(3-methyl-4, 1 0- 

dihy<hx)-3H-2,3,4,9~tetraaza-benzo[^ 

- 4-Cyclopropylmethyl-piperazine-l-carboxylic acid 2-chloro-4-(3-methyl- 
4, 1 0-dihydro-3H-2,3 ^^-telxaaza-benzotqaOTlene^-carbonyO-berLzylamide, 
and 

30 - 4-Cyclobutylmetbyl-piperazine-l-carboxylic acid 3-methoxy-4-(3-methyl- 
4,10-dmydro-3H-2,3,4,9-tetraaza-benzo[:f]azul^ 

for the manufacture of apbarmaceutical composition for treatment of male 
erectile dysfunction. 



35 36. A method for treatment of a disorder selected from the group, con- 

sisting of primary dysmenorrhoea, pre-term labour, hypertension, Raynauld's 
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disease, brain oedema, motion sickness, small cell lung cancer, depression, 
anxiety, hyponatremia, liver cirrhosis and congestive heart failure which com- 
prises the administration to a person in need of such treatment of therapeuti- 
cally effective amount of a compound according to general formula 1, or a 




1 

wherein: . 

- G 1 is selected from a group according to general formula 2, a group accord- 



10 ing to general formula 3, a group according to general formula 4, a group ac- 
cording to general formula 5, a group according to general formula 6 and a 
group according to general formula 7; 
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- A 1 is selected from CH 2 , CH(OH), NH, N-alkyl, O and S; 

- A 2 is selected from CH 2 , CH(OH), C(=0) and NH; 

- A 3 is selected from S, NH, N-alkyl, -CH=CH- and -CH=N-; 

- A 4 and A 5 are each selected from CH and N; 
5 - A 6 is selected from CH 2 , NH, N-alkyl and O; 

.- A 7 and A 11 are selected from C and N; 

- A 8 and A 9 are selected from CH, N, NH, N(CH 2 ) d R 7 and S; 

- A 10 is selected from -CH=CH-, CH, N, NH, N(CH 2 )dR 7 and S; 

- A 12 and A 13 are selected from N and C; 

10 - A 14 , A 15 and A 16 are selected from NH, N-CH 3 , S, N and CH; 

- X 1 is selected from O and NH; 

- R 1 , R 2 and R 3 are each selected from H, alkyl, O-alkyl, F, CI and Br; 

- R 4 is selected from H, alkyl, alkenyl; alkynyl, optionally substituted phenyl, 
optionally substituted thienyl, optionally substituted furyl, optionally substi- 

1 5 tuted pyridyl, optionally substituted pyrrolyl, optionally substituted pyrazolyl, 
optionally substituted imidazolyl, optionally substituted oxazolyl, optionally 
substituted isoxazolyl, optionally substituted tbiazolyl, optionally substituted 
isothiazolyl, -(CH^JR 8 , -CH 2 -CH=CH-CH 2 -R 8 , -CH 2 -C=C-CH 2 -R 8 , -(CH 2 ) g - 



CH(OH)-(CH 2 VR , -(CH 2 )i-0-(CH 2 ) r R 8 and w 2 ; 
20 - R 5 and R 6 are independently selected from alkyl, Ar and -(CH 2 )f-Ar; 

- R 7 is selected from H, alkyl, optionally substituted phenyl, F, OH, O-alkyl, 
6-acyl, S-alkyl, NH 2 , NH-alkyl, N(alkyl) 2 , NH-acyl, N(alkyl)-acyl, C0 2 H, 
C0 2 -alkyl, CONH 2 , CONH-alkyl, CON(alkyl) 2 , CN and CF 3 ; 

- R 8 is selected from H, alkyl, alkenyl, alkynyl, acyl, optionally substituted 

25 phenyl, optionally substituted pyridyl, optionally substituted thienyl, optionally 
' substituted furyl, optionally substituted pyrollyl, optionally substituted pyra- 
zolyl, optionally substituted imidazolyl, optionally substituted oxazolyl, op- 
tionally substituted isoxazolyl, optionally substituted tbiazolyl, optionally sub- 
stituted isothiazolyl, F, OH, hydroxyalkyl, O-alkyl, O-acyl, S-alkyl, NH 2 , 

30 NH-alkyl, N(alkyl) 2 , 1 -pyrrolidinyl, 1 -piperidinyl, 4-morpholinyl, NH-acyl, 
N(alkyl)-acyl,N 3 , C0 2 H, C0 2 -alkyl, CONH 2 , CONH-alkyl, CON(alkyl) 2j CN 
and CF 3 ; 

- Ar is selected from optionally substituted thienyl and optionally substituted 
phenyl; 
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- ais 1 or 2, b is 1, 2 or 3; c is 1 or 2, d is 1, 2 or 3; e is 1, 2, 3 or 4; f is 1, 2 or 3 
and g, h, i and j are all independently 1 or 2; 

provided that: 

- not more than one of A 8 , A 9 and A 10 is NH, N(CH 2 ) d R 7 or S; 
5 - A 7 and A 11 are not both simultaneously N; 

- neither A 7 nor A 11 is N if one of A 8 , A 9 and A 10 is NH, N(CH 2 ) d R 7 or S; 

- if A 10 is not -CH=CH- then one of A 8 , A 9 and A 10 is NH, N(CH 2 ) d R 7 or S or 
one of A 7 and A 11 is N; 

- not more than one of A 14 , A 15 and A 16 is NH, N-CH 3 or S; 
10 - A 12 and A 13 are not both simultaneously N; 

- if one of A 14 , A 15 and A 16 is NH, N-CH 3 or S then A 12 and A 13 are both C; 
and 

- one of A 14 , A 15 and A 16 is NH, N-CH 3 or S or one of A 12 and A 13 is N. 

15 37. The method of Claim 36, wherein at least one of R 1 , R 2 and R 3 is H 

and at least one is not H. 

38. The method of Claim 36, wherein one of R 1 , R 2 and R 3 is selected 
from an alkyl group, an 0-aHcyl group, F, CI and Br and the others are H. 

20 

39. The method of Claim 36, wherein X 1 is NH. 

40. The method of Claim 36, wherein a is 1 and b is 2. 

25 41 . The method of Claim 36, wherein G 1 is a group according to gen- 

eral formula 3. 

42. The method of to Claim 41, wherein c is 2. 

30 43. The method of Claim 41, wherein A 1 is CH 2 and A 2 is NH. 

44. The method of Claim 41, wherein A 1 is NH or N-alkyl and A 2 is 
C(=0). 

35 45. The method of Claim 41, wherein A 3 is S and A 4 and A 5 are both 

CH. 
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46. The method of Claim 41, wherein A 3 is -CH=CH- and A 4 and A 5 
are both CH. 

5 47. The method of Claim 41 , wherein A 3 is -CH=N- and A 4 and A 5 are 

both CH. 

48. The method of Claim 41, wherein A 3 is -CH=CH-, A 4 is CH and A 5 

is N. 

10 

49. The method of Claim 36, wherein G 1 is a group according to general 
formula 6 or 7 

50. The method of Claim 49, wherein A 3 is S and A 4 and A 5 are both 

15 CH. 

5 1 . The method of Claim 49, wherein A 3 is -CH=CH- and A 4 , and A 5 
are both CH. 

20 52. The method of Claim 49, wherein A 3 is -CH=N- and A 4 and A 5 are 

both CH. 

53. The method of Claim 49, wherein A 3 is -CH=CH-, A 4 is CH and A 5 

isN. 

25 

54. The method of Claim 36, wherein G l is a group according to general 
formula 4 or 6. 

55. The method of Claim 54, wherein A 6 is NH. 

30 

56. The memod of Claim 54, wherein A 8 is NH or N-(CH 2 ) d -R 7 . 

57. The method of Claim 56, wherein A 9 is N and A 10 is CH. 

35 
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58. The method of Claim 36, wherein one of R l , R 2 and R 3 is selected 
from an alkyl group, an O-alkyl group, F, CI and Br and the others are H and 
X 1 is NH. 

5 59. The method of Claim 36, wherein one of R 1 , R 2 and R 3 is selected 

from an alkyl group, an O-alkyl group, F, CI and Br and the others are H and 
X 1 is NH, a is land bis 2. 

60. The method of Claim 36, wherein G 1 is a group according to general 
10 formula 6, A 4 , A 5 and A 10 are all CH, A 6 is NH, A 7 and A 11 are both C, A 8 is 

N-(CH 2 ) d -R 7 and A 9 is N. 

61. The method of Claim 36, wherein R 1 is an alkyl group, an O-alkyl 
group, F, CI or Br, R 2 and R 3 are both H, X 1 is NH, a is 1, b is 2, G 1 is a group 

15 according to general formula 6, A 4 , A 5 and A 10 are all CH, A 6 is NH, A 7 and 
A 11 are both C, A 8 is N-(CH 2 ) d -R 7 and A 9 is N. 

62. The method of Claim 36, wherein said compound is selected from 

the group consisting of: 
20 - 4-Cyclopropylmethyl-piperazine-l.-carboxylic acid 2-methyl-4-(3-methyl- 
4,10-dmydro-3H-2,3,4,9-tefraaza-benzo[fJazulene-9-carbonyl)-berizylarmde, 

- 4-(3,3-Dimethyl-butyl)-piperazine-l-carboxylic acid 2-methyl-4-(3-methyl- 
4,10-<3mydro-3H-2,3,4,9-tefraaza-benzo[f]azulene-9-carbonyl)-benzylamide J 

- 4-(3-Methylsulfanyl-propyl)-piperazine-l-carboxylic acid 2-methyl-4-(3- 
25 methyl-4, 1 0-dmydro-3H-2,3,4,9.-tetraaza-benzo[fIazulene-9-carbonyl)- 

benzylamide, 

- 4-(2-Cyclopropyl-ethyl)-piperazine-l-carboxylic acid 2-methyl-4-(3-methyl- 
4,10-dlhydro-3H-2,3,4,9-tefraaza-benzo[i]a2ulene-9-carbonyl)-benzylamide, 

- 4-Cyclopropylrhethyl-piperazine-l-carboxylic acid 3-methyl-4-(3-methyl- 
30 4 > 10-dmydro-3H-2,3,4,9-tefraaza-benzo[fJa2ulene-9-carbonyl)-ben2ylarmde, 

- 4-Cyclopropylmethyl-piperazine-l-carboxylic acid 3-fluoro-4-(3-methyl- 
4,10-dmydro-3H-2,3,4,9-tefraaza-benzo[fJa2xaene-9-carbohyl)-benzylamide, 

- 4-(2-Hydroxymemyl-cyclopropylmethyl)-piperazine-l-carboxylic acid 2- 
memyl-4-(3-methyl-4,10-dmydro-3H-2,3,4,9-tefraa2a-benzo[f]a2ulene-9- 

35 carbonyl)-ben2ylamide, 
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- 4-(3-Methyl-butyl)-piperazine-l-carboxylic acid 2-methyl-4-(3-methyl-4,10- 
dihydro-3H-2,3,4,9-tetraaza-benzoffl 

- 4-Cyclopentylmethyl-piperazine-l-carboxylic acid2-methyl-4-(3-meth.yl- 
440-dihydro-3H-23,4,9-tetraaza-benzo[flazadene-9-carbonyl)-benzylainid 

5 _ 4-Cyclohexylmethyl-piperazine-l-carboxyKc acid 2-methyl-4-(3-methyl- 
4,10-dihydro-3H-2,3,4 > 94etraaza-benzo[Qa2aile»e-9-caTbonyl)-benzylaiiude J 

- 4-Cyclopropylmethyl-piperazine-l-carboxylic acid 3-chloro-4-(3-metb.yl- 
4,10-dibydro-3H-2,3 } 4,9-tetraaza-beiizo[f]a2xdene-9-carbonyl)-ben2yl 

- 4-Cyclobutylmethyl-piperazine-l-carboxylic acid S-chloro^-CS-methyW.lO- 
1 0 dihydro-3H-2,3 ,4,9-tetraaza-beiicz;o[f]azulene-9-carbonyl)-ben2ylairdde, 

- 4-Cyclobutykaeiiiyl-piperazine-l-carboxylic acid 2-mefhyl-4-(3-methyl-4,10- 
dihydro-3H-2,3 ,4,9-tetraaza-benzo[f] azulene-9-carbonyl)-ben2ylamide, 

- 4-(2-Cyclopropyl-ethyl)-piperazine-l-carboxylic acid 3-mefhyl-4-(3-mefhyl- 
4,10-dihydro-3H-23A9-tetraaza-benzo[f]a2wlene-9-carbonyl)-beiizylanud 

15 . 4-Pentyl-piperazine-l-carb.oxylic acid 2-methyl-4-(3-methyl-4,10-dihydro- 
3H-23,4,9-tetraaza-benzo[fla2wlene-9-carbonyl)-benzylamide, 

- 4-Hexyl-piperazine-l-catboxylic acid2-metb.yl-4-(3-methyl-4,10-dihydro- 
3H-2,3,4,9-tetraaza-benzo[f]azulene-9-caTbonyl)-benzylamide, 

_ (R)-4-(2-Metb.yl-butyl)-piperazine-l-carboxylic acid 2-methyl-4-(3-methyl- 
20 4, 1 0-dihydro-3H-23,4,9-tetraaza-beiizo[qaztdene-9-carbonyl)-benzylamide, 

- 4-(2-Ethyl-butyl)-piperazine-l-carboxylic acid 2-methyl-4-(3-mefhyl-4,10- 
<fchydro-3H-2^A9-tetraaza4)eiizoffl 

- 4-(2-Me1hyl-but-2-enyl)-piperazine-l-carboxylic acid 2-methyl-4-(3-methyl- 
4,10-dihydro-3H-23,4,9-tetraaza-benzo[f]azwlene^9-carbonyl)-beii2ylainide / 

25 - 4-Cyclobutylmethyl-piperazine-l-carboxylic acid 3-methyl-4-(3-metbyl-4,10- 
dihydro-3H-2,3A9-tetraaza4>enzo[:q 

- 4-Cyclobutylmethyl-piperazine-l-carboxylic acid 3-fluoro-4-(3-fnetbyl-4,10- 
dibydro-3H-2,3A9-tetraaza-beiizo[f]a2^ene-9-carbonyl)-benzylaim 

- 4-(^clobutylme&yl-piperaziine-l-carboxylic acid 2-fluoro-4-(3-methyl-4,10- 
30 dihydfo-3H-2,3 ,4,9-tetraaza-benzo[f]a2ulene-9-carbonyl)-benzylamide, 

- 4-Cyclopropylmethyl-piperazine-l-cafboxylic acid 2-fluoro-4-(3-mefhyl- 
4 J 10-dihydro-3H-23,4,9-tetraaza-benzo[f]azulene-9-carbonyl)-ben2ylaim 

- 4-Cyclobutylmethyl-piperaziiie-l-carboxylic acid 4-(3-methyl-4,10-dihydro- 
3H-2 5 3,4,9-tetraaza-benzo[f]a2^1ene-9-carbonyl) i beixzylaraide, 

35 _ 4-Cyclopropybnetb.yl-piperazine-l-carboxylic acid 2-ethyl-4-(3-methyl-4,10- 
dihydxo-3H-2,3,4,9-tetraaza-bei^ 
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- 4-Cyclobutylmethyl-piperazine-l-carboxylic acid 2-cbloro-4-(3-methyl-4,10- 
dUhydro-3H-2,3,4,9-te1raaza-beri^ 

- 4-Cyclopropylmemyl-piperazane-l-carboxylic acid 2-cMoro-4-(3-rnethyl- 
4; 1 0-dihydro-3H-2,3 ,4,9-tetraaza-benzo [f]azulene-9-carbonyl)-benzylamide, 
and 

- 4-Cyclobutylmethyl-piperazine-l-carboxylic acid 3-memoxy-4-(3-methyl- 
4,10-dmydro-3H-2 5 3,4,9-tetraaza-benzo[i] 



63. A method for treatment of male erectile dysfunction which com- 
10 prises the administration to a person in need of such treatment of therapeuti- 
cally effective amount of a compound selected from the group consisting of: 
_ ^(S^-Dimethyl-buty^-piperazine-l-carboxylic acid 2-methyl-4-(3-methyl- 
4,10-dlhydro-3H-2,3,4,9-tetraaza-be^^ 

- 4-(2-Cyclopropyl-ethyl)-piperazine-l-carboxylic acid 2-methyl-4-(3-methyl- 

1 5 4J0-mhydro-3H-2,3,4,9-tetraaza-berizo[^ 

_ 4-Cyclopropylmethyl-piperazine-l-carboxylic acid 3-methyl-4-(3-methyl- 

4, 1 0-dmydro-3H-2,3,4,9-tetraaza-benzo[ 

- 4-Cyclopropylmethyl-piperazine-l-carboxylic acid 3-fluoro-4-(3-methyl- 
440-dihydro-3H-23,4,9-tetraaza-bera^ 

20 - 4-(2-Hydroxymethyl-cyclopropylmethyl)-piperazine-l-carboxylic acid 2- 
methyl-4-(3 -methyl-4, 1 0-dihydro-3H-2,3 ,4,9-tetraaza-benzo[fjazulene-9- 
carbonyl)-benzylamide, 

- 4-(3-Methyl-butyl)-piperazine-l-carboxylic acid 2-methyl-4-(3-methyl-4,10- 
dmydro-3H-23A9~tetraa2&-benzo[:q 

25 - 4-Cyclopentylmethyl-piperazine-l-carboxylic acid 2-methyl-4-(3-methyl- 
4,10-dmydro-3H-2,3,4,9-tetraaza-benzo[fja2wlene-9-carbonyl)-ben^ 

- 4-Cyclobexylmethyl-piperazine-l-carboxylic acid 2-methyl-4-(3-methyl- 
440-dmydro-3H-2,3A9-tetraa2a-benzo[fja2«lene-9-carbonyl)-benzylarm 

- 4-Cyclopropylmemyl-piperazine-l-carboxylic acid 3-chloro-4-(3-methyl- 
30 4,10-dmydro-3H-2,3 } 4,9-tetraaza-benzo[f]a7wlene-9-carbonyl)-benzylarm 

-4-Cyclobutylmethyl-piperazme-l-carboxylic.acid3-cmoro-4-(3-methyl-4,10- 
dmydro-3H-2,3,4,9-tetraaza-benzo[fJaz^ene-9-carbonyl)-benzylarmde, 

- 4-Cyclobutylmethyl-piperazdne-l-carboxylic acid 2-methyl-4-(3 -methyl-4, 10- 
dUhyp^o-3H-2,3,4,9-tetraaza-berizo[^ 

35 - 4-(2-Cyclopropyl-ethyl)-pipera2ane-l-carboxylic acid 3-methyl-4-(3-methyl- 
4,10-dmydro-3H-2,3,4,9-tetraaza-ben2:o[f]azulene-9-carbonyl)-benzylar^ 
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- 4-Pentyl-pipera2ane-l-carboxylic acid 2-memy^4<3-memyl^0-dmydro- 
3H-2,3A9-tetraaza-benzo[f]a2allene-9^ 

- 4-Hexyl-piperazine-l-carboxylic acid2-methyl-4-(3-mefhyl-4,10-dih.ydro- 
3H-2 5 3 J 4 5 94eixaaza-benzo[qazulene-9-carbonyl)-ben2ylamide, 

5 _ (R)-4-(2-Methyl-butyl)-piperazine-l-carboxylic acid 2-methyl-4-(3-methyl- 
4,l0-dibydro-3H-2,3,4 } 9-te1xaaza-benzo[f]azulene-9-carbonyl)-benzylaim 

- 4-(2-Etib.yl-butyl)-piperazine-l-carboxylic acid 2-methyl-4-(3-methyl-4 3 10- 
dmydro-3H-2,3A9-tetraaza-benzo[f]a^ 

- 4-(2-Metihtyl-but-2-enyl)-piperazine-l-carboxylic acid 2-memyl-4-(3-methyl- 
10 440-dibydro-3H-2,3,4,9-tetraaza-benzo[f]a2ailene-9-carbonyl)-beiizylai^ 

- 4-Cyclobuiylmefhyl-piperaziiie-l-carboxylic acid 3-methyl-4-(3-methyl-4,10- 
dihydro-3H-2,3,4,9-tetraaza-benzo[f]a2»lene-9-carbonyl)-benzyla^ 

- 4-Cyclobutylmethyl-piperaziae-l-carboxylic acid 3-fluoro-4-(3-methyl-4,10- 
dmydro-3H-23A9-teteaaza-benzo[f]a2^ 

15 _ 4-Cyclobutylmethyl-piperaziiie-l-carboxylic acid 2-fluoro-4-(3-methyl-4,10- 
dmydro-3H-23,4,9-tetraaza-beiizo[f]azwlene-9-carbonyl)-beii2ylamide, 

- 4-Cyclopropylmethyl-piperazine-l-caxboxylic acid 2-fluoro-4-(3-raethyl- 
4 > 10-dibydro-3H-2,3 } 4,9-tetraaza-beiizo[f]azulene-9-carbonyl)-benzylaim 

- 4-Cyclobutylmethyl-piperazine-l-carboxylic acid 4-(3-methyl-4,10-dihydro- 
20 3H-2 s 3 } 4 J 9-tetraa2a-benzo[f]a2ailene-9-carboiiyl)-beiizylamide, 

- 4-Cycloptopylmethyl-piperazine-l-carboxylic acid 2-ethyl-4-(3-methyl-4,10- 
dihydro-3H-2,3,4,94etraaza-bei^ 

- 4-Cyclobutylmethyl-piperazine-l-carboxylic acid 2-chloro-4-(3-meth.yl-4,10- 

dibydro-3H-23,4,9-tetraaza-benzoM 
25 - 4-Cyclopropylmethyl-piperazine-l-caTboxylic acid 2-chloro-4-(3-methyl- 
4, 1 0-dihydro-3H-2,3 ,4 > 9-tetraaza-benzo[f]aziileiie-9-carboiiyl)-beiizylaniide, 

- 4-Cyclobutylmethyl-piperazine-l-carboxylic acid 3-methoxy-r4-(3-methyl- 
4, 1 0-dihydro-3H-23,4,9-tetraaza-benzo[qazwlene-9-carbonyl)-beiizylamide; 

and 

30 pharmaceutically acceptable salts of the above mentioned compounds. 
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